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TO 

THE    THIRD  EDITION. 


But  a  few  words  are  required  to  introduce  this  volume.  It 
is  based  on  the  two  previous  editions;  but  the  complete  revision, 
rendered  necessary  by  time,  has  converted  it  into  a  new  work. 
Like  the  preceding  editions,  it  is  not  intended  to  be  a  complete 
history  of  Poisons  and  Poisoning.  Its  size  will  at  once  show  that 
it  can  only  comprise  a  small  portion  of  a  vast  subject.  It  is,  in 
fact,  offered  simply  as  a  Manual  for  the  use  of  students  and  prac- 
titioners in  Law  and  Medicine,  and  therefore  it  has  been  kept 
within  very  moderate  limits.  A  larger  type  and  a  larger  page  have 
been  adopted  in  this  edition,  and  a  number  of  illustrations  have 
been  introduced.  Some  substances  described  as  poisons  do  not  find 
a  place  here,  simply  for  want  of  space,  and  on  this,  as  on  former 
occasions,  I  have  exercised  a  freedom  of  selection  with  a  special 
view  to  practice.  As  a  rule  I  have  omitted  a  description  of  those 
poisonous  substances  which  have  not  hitherto  given  rise  to  investi- 
gations before  our  legal  tribunals,  and  which  are  otherwise  of  little 
interest  to  the  profession.  In  short,  as  the  reader  will  perceive, 
the  subject  of  poisons  has  been  treated  only  in  relation  to  Medical 
Jurisprudence  and  Medicine,  and  as  fully  as  the  space  placed  at 
my  disposal  would  permit. 


V  PREFACE  TO  THE  THIED  EDITION. 

The  whole  work  has  been  remodelled.  Some  chapters  have 
been  omitted,  some  divided,  and  others  introduced,  in  accordance 
with  the  changing  aspect  of  toxicological  science.  Qiiod  hodih 
exemplis  tuemv/r  mox  inter  exempla  erit 
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CHAPTER  ]. 

TOXICOLOGY.  MEAKING  OF  THE  TEEM  POISON.  MEDICINES  AND  POISONS.  

lAHGB  AND  SMALL    DOSES.  MEDICAL    DEFINITION.  LEGAL  DEFINITION.  

ADMINISTRATION  OF  POISON.  NOXIOUS  AND  DESTHUCTIVB  THINGS. 

By  Toxicology  (derived  from  m^iKov,  poison,  and  Xoyoc,  discourse) 
we  are  to  understand  that  branch,  of  medical  science  wliich  relates 
to  the  history  and  proi^erties  of  poisons,  and  of  their  elfects  upon 
the  living  body.  This  subject  is  commonly  regarded  and  treated 
as  a  part  of  Medical  Jurisprudence  ;  but  the  number  and  im- 
portance of  the  facts  connected  with  poisons  which  have  been 
accumulated  of  late  years,  have  justly  contributed  to  raise  toxi- 
cology to  the  rank  of  a  distinct  science.  To  the  physician,  the 
pathologist  and  the  medical  jurist,  a  knowledge  of  the  subject  is  of 
great  importance  :  for  cases  are  continually  presenting  themselves 
in  which  a  practical  application  of  the  principles  of  this  science 
is  demanded  ;  as,  for  example,  in  the  treatment  of  a  person 
labouring  under  the  effects  of  poison,  in  drawing  a  clear  distinction 
between  changes  produced  in  the  body  by  disease  and  those 
caused  by  poison,  or  finally  in  aiding  the  criminal  law  in  con- 
victing those  who  have  been  guilty  of  the  crime  of  poisoning. 

Definition. — A  Poison  is  commonly  defined  to  be  a  substance 
which,  when  administered  in  small  quantity,  is  capable  of  acting 
deleteriously  on  the  body  ;  in  popular  language  this  term  is  applied 
only  to  substances  which  destroy  life  in  small  doses.  This  view  of 
the  nature  of  a  poison  is  too  restricted  for  the  purposes  of  medical 
jurisprudence.  It  would  obviously  exclude  numerous  compounds 
the  poisonous  properties  of  which  cannot  be  disputed  ;  as,  for  ex- 
ample, the  salts  of  copper,  tin,  zinc,  lead,  and  antimony,  which, 
generally  speaking,  act  only  as  poisons  when  administered  in  large 
doses.  It  must  not  be  supposed,  however,  from  this  statement 
that  the  compounds  of  these  metals  are  innoxious  in  small  doses.' 
It  is  usually  said  that  a  poison  in  a  small  dose  is  a  medicine,  while 
a  medicine  in  a  large  dose  is  a  poison.    Thus  strychnia  nxay  bo 
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regarded  either  as  a  medicine  or  a  poison.  In  a  dose  of  half  a 
grain  it  has  destroyed  the  life  of  an  adult,  and  is  a  poison,  while 
the  sixteenth  part  of  a  grain  has  been  taken  by  an  adult  safely 
and  beneficially  as  a  medicine.  But  regard  must  also  be  had  to  the 
age  of  the  patient  ;  thus,  the  last-mentioned  quantity,  which  was 
safely  taken  by  an  adult,  has  acted  as  a  poison,  and  destroyed  the 
life  of  a  child  fom'  years  of  age.  A  person  may  die  either  from  a 
large  dose  given  at  once,  or  from  a  number  of  small  doses  given  at 
such  intervals  that  the  system  cannot  recover  from  the  effects  of 
one,  before  another  is  administered.  In  cases  of  lead-poisoning 
it  is  a  well-known  fact  that  a  quantity  of  carbonate  of  lead  so 
small  as  to  be  scarcely  appreciable  to  tests,  may,  by  its  daily  intro- 
duction into  the  system  through  water  or  other  articles  of  food, 
produce  symptoms  of  chronic  poisoning,  which,  although  difierent 
in  their  nature  and  progress,  are  not  less  fatal  than  those  which  are 
produced  by  a  large  dose  of  a  salt  of  lead. 

In  legal  medicine,  it  is  difficult  to  give  such  a  definition  of  a 
poison  as  shall  be  entirely  free  from  objection.  Perhaps  the  most 
comprehensive  which  can  be  suggested  is  tliis : — 'A  poison  is  a 
substance  which,  when  absorbed  into  the  blood,  is  capable  of  seriously 
affecting  health  or  of  destroying  life.'  There  are  various  channels 
by  which  poisons  may  enter  the  blood.  Some  are  in  the  form  of 
gases  or  vapours  :  these  operate  rapidly  through  the  lungs  ;  others 
are  liquid  or  solid,  and  these  may  reach  the  blood  either  through 
the  skin  or  through  a  wound;  but  more  commonly  through  the 
lining  membrane  of  the  stomach  or  bowels,  as  when  they  are  taken 
or  administered  in  the  ordinary  manner.  The  latter  chiefly  give 
rise  to  medico-legal  investigations.  Some  substances  act  as  poisons 
by  any  one  of  these  channels  :  thus  arsenic  is  a  poison,  whether  it 
enters  the  blood  through  the  lungs,  the  skin,  or  the  stomach  and 
bowels  ;  but  such  poisons  as  those  of  the  cobra,  the  viper,  of  rabies, 
and  of  glanders,  appear  to  affect  the  body  chiefly  through  a  wound. 
When  introduced  into  the  stomach,  some  of  these  animal  poisons 
have  been  found  to  be  inert. 

In  adopting  the  above  definition  of  a  poison  in  a  medical  sense, 
it  is  proper  to  remark  that  there  are  some  substances  which  are 
regarded  as  poisons,  although  absorption  into  the  blood  does  not 
appear  to  be  absolutely  necessary  to  their  action.  The  mineral 
acids  and  alkalies  belong  to  this  class  of  bodies.  They  are  corrosive 
poisons  :  they  operate  injuriously  by  causing  the  destruction  of 
living  parts  ;  and  whether  applied  to  the  skin,  the  stomach,  or  (m 
the  form  of  vapour)  to  the  air-cells  of  the  lungs,  they  destroy  life 
chiefly  by  the  local  changes  to  which  they  give  rise,  and  the  inflam- 
mation which  is  a  consequence  of  their  action. 

In  reference  to  the  medical  definition  of  a  poison,  it  is  necessary 
to  observe  that  the  law  does  not  regard  the  manner  in  which  the 
substance  administered  acts.  If  it  be  capable  of  destroying  hfe  or 
of  injuring  health,  it  is  of  little  importance,  so  far  as  the  responsi- 
bility of  a  prisoner  is  concerned,  whether  its  action  on  the  body  is 
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of  a  mechanical  or  chemical  nature,  and  whether  it  operates  fatally 
by  absorption  into  the  blood  or  not.  Thus  a  substance  which  simply 
acts  mechanically  on  the  stomach  or  bowels,  such  as  dia,mond  dust, 
powdered  glass,  or  iron  iilings,  may,  if  wilfully  administered  with 
intent  to  injure,  involve  a  person  in  a  criminal  charge,  as  much  as 
if  he  had  administered  arsenic  or  any  of  the  ordinary  poisons. 

We  may  now  consider  what  the  law  strictly  means  by  the  act  of 
poisoning.  If  the  substance  criminally  administered  destroys  life, 
Avhatever  maybe  its  nature  or  mode  of  operation,  the  accused  is  tried 
on  a  charge  of  murder  or  manslaughter,  and  the  duty  of  a  medical 
Avitness  consists  in  showing  that  the  substance  taken,  was  the  certain 
caiise  of  death.  If,  however,  death  is  not  the  consequence,  then 
the  accused  may  be  tried  for  the  attempt  to  murder  by  poison.  (24 
&  25  Vic.  c.  100,  s.  11,  Aug.  1861.)  The  words  of  this  statute 
are  general ;  they  embrace  all  kinds  of  substances,  whether  they 
are  popularly  or  professionally  regarded  as  poisons  or  not,  and 
they  leave  the  question  '  What  is  a  poison  ? '  to  depend  upon  the 
medical  evidence  adduced.  In  order  to  include  all  substances  of 
an  injurious  nature,  although  they  may  not  be  strictly  speaking 
poisons,  the  words  '  destructive  or  noxious  thing '  are  employed. 
Hence  on  these  occasions,  a  medical  witness  must  be  prepared  to 
prove  that  the  substance,  if  not  a  poison  in  the  ordinary  meaning 
of  the  term,  was  really  a  destructive  or  noxious  substance,  i.e.  in- 
jiirious  to  health. 

In  March  1874,  a  man  was  charged,  under  the  Adulteration 
Act,  with  selling  lozenges  containing  powdered  glass  and  blue 
starch.  Dr.  Bernays,  who  gave  evidence  respecting  the  adultera- 
tion, was  asked  whether  the  glass  was  injurioiis  to  health.  His 
reply  was  that  it  was  not,  unless  taken  in  large  quantity  by 
children,  and  here  the  quantity  was  very  small.  The  case  was 
dismissed.  Prosecutions  under  the  Adulteration  Act  (35  &  36  Vic. 
cap.  74,  Aug.  1872)  have  given  rise  to  many  inquiries  respecting  the 
poisonous  or  injurious  nature  of  a  variety  of  substances  mixed  with 
articles  of  food. 

The  term  adulteration,  as  it  is  used  in  this  Act,  inclvides,  also, 
any  mixture  of  substances  not  injurious  to  health,  which  increases 
the  weight  or  bulk  of  things  sold,  as  of  water  with  milk,  or  chicory 
"with  coffee.  Dr.  Letheby  found  40  per  cent,  of  iron  filings  and 
19  per  cent,  of  silica  in  the  form  of  fine  sand  in  certain  kinds  of 
tea.  Pi-ussian  blue,  French  chalk,  and  yellow  colouring  matter 
have  been  detected  in  green  teas ;  red  oxide  of  iron  in  anchovy  sauce 
and  paste  ;  and  red  lead  in  snuff.  In  all  these  cases  the  analyst 
must  be  prepared  to  state  whether  such  substances  are  or  are  not 
poisonous  and  injurious  to  health. 

In  reference  to  the  crime  of  poisoning,  the  words  of  the  statute 
are  as  follows  :  '  Whosoever  shall  administer,  or  cause  to  be 
administered  to  or  taken  by  any  person,  any  poison,  or  other 
destructive  thing,  with  intent  to  commit  murder,  shall  be  guilty  of 
felony.' 
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Wliether  the  administering  be  followed  by  any  bodily  injury  or 
not,  the  act  is  still  a  felony,  provided  the  intent  has  been  to 
commit  mnrder.    The  attempt  to  administer,  or  the  attempt  to 
cause  to  be  administered  to,  or  to  be  taken  by  any  person,  any 
poison  or  other  destructive  thing,  with  the  like  intent,  although  no 
bodily  injury  be  effected,  is  also  a  felony  (s.  14).    If  any  doubts 
formerly  existed  whether  the  external  application  of  poisons,  e.g. 
by  wounds  or  ulcerated  surfaces,  would  be  included  in  the  words 
'  administering  or  taking,'  they  are  now  entirely  removed  by  the 
Criminal  Law  Consolidation  Act  (Aug.  1861).    The  22nd  section 
specially  applies  to  such  an  offence,  and  the  15th  section  provides 
that  '  Whosoever  shall,  by  any  means  other  than  those  specified  in 
any  of  the  preceding  sections  of  this  Act,  attempt  to  commit 
murder,  shall  be  guilty  of  felony.'    Mr.  Greaves  justly  remarks, 
with  regard  to  this  important  addition  to  the  statute  law,  that  '  the 
malicious  may  now  rest  satisfied  that  every  attempt  to  murder 
which  their  perverted  ingenuity  may  devise,  or  their  fiendish 
malignity  suggest,  will  fall  within  some  clause  of  this  Act,  and 
maybe  visited  with  penal  servitude  for  life.'    ('Notes  on  Crim. 
Law  Consolidation,'  p.  49.)    Under  sect.  22  of  this  statute,  in 
reference  to  attempted  poisoning,  some  offences  are  comprised, 
which  formerly  escaped  punishment  :  '  Whosoever  shall  unlawfully 
apply  or  administer  to,  or  cause  to  be  taken  by,  or  attempt  to 
apply  or  administer  to,  or  attempt  to  cause  to  be  administered  to 
or  taken  by  any  person,  any  chloroform,  laudanum,  or  other 
stupefying  or  overpowering  drug,  matter,  or  thing,  with  intent,  in 
any  of  stich  cases,  thereby  to  enable  liimself  or  any  other  person 
to  commit,  or  with  intent,  &c.  to  assist  any  other  person  in  com- 
mitting any  indictable  offence,  shall  be  guilty  of  felony.' 

Poison  is  not  always  administered  with  intent  to  murder.  On 
many  occasions  it  has  been  mixed  with  food,  and  thus  administered 
with  a  view  to  injure  or  annoy  a  person.  Cantharides  have  been 
thus  frequently  given,  and  in  one  instance  (Nov.  185S)  eight 
members  of  a  family  suffered  from  severe  symptoms  of  poisoning 
by  reason  of  the  wanton  administration  of  this  drug.  In  Apiil 
1860,  several  members  of  a  family  suffered  from  severe  sickness, 
as  a  result  of  tobacco  having  been  put  into  water  contamed  m  a 
teakettle  ;  and  tartar  emetic  has  been  in  some  cases  dissolved  m 
beer  or  other  liquids  as  a  mere  frolic,  without  any  proved  or  probable 
intention  on  the  part  of  the  offender  to  destroy  life.  Hitherto, 
when  the  intent  to  murder  has  not  been  proved,  the  offender  has 
escaped,  although  gi-eat  bodily  injury  may  have  been  done  by  his 
wanton  or  malicious  act.  Sections  23,  24,  and  25  of  the  Oonsoh- 
dation  Act,  c.  100,  provide  for  this  omission  :—  _ 

'  23  Wliosoever  shall  unlawfully  and  maliciously  admmister  to, 
or  cause  to  be  administered  to  or  taken  by  any  other  person,  any 
poison  or  other  destructive  or  noxious  thing,  so  as  thereby  to  endanger 
the  life  of  such  person,  or  so  as  thereby  to  inflict  upon  such 
person  any  grievous  bodUy  harm,  shaU  be  guilty  of  felony.' 
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'  24.  Wliosoever  shall  unlawfully  and  maliciously  administer 
to,  or  cause  to  be  administered  to  or  taken  by  any  other  person, 
any  poison,  or  other  destructive  or  noxious  thing,  with  intent  to 
injure,  aggi-ieve,  or  annoy  such  person,  shall  be  guilty  of  a  mis- 
demeanour/ 

'  25.  If,  upon  the  trial  of  any  person  charged  with  the  felony 
above  mentioned,  the  jury  shall  not  be  satisfied  that  such  person 
is  guilty  thereof,  but  shall  be  satisfied  that  he  is  guilty  of  the 
misdemeanour  above  mentioned,  then-  and  in  every  such  case  the 
jury  may  acquit  the  accused  of  such  felony,  and  find  him  guilty 
of  such  misdemeanotu-.' 


CHAPTER  2. 

ABSOEPTION   OF   POISONS.  CHANNELS    OF   ENTRANCE  AND  EXIT.  ENTRANCE 

INTO    AND   DIFFUSION   BY    THE   BLOOD.  ACTION  BY   INJECTION    INTO  THE 

BLOOD  OR  WOUNDS.  ABSORPTION  BY  THE  UNBROKEN  SKIN.—  DEATH  FROM 

CONTACT  WITH  DISEASED  SKIN.  HYPODERMIC  INJECTIONS.  POISONING  BY 

HYPODERMIC  INJECTIONS. 

Poisons  may  enter  the  body  by  various  channels.  The  aerial 
poisons,  including  gases  and  vapours,  enter  by  the  air-passages 
durmg  the  act  of  breathing.  Metallic  and  metalloidal  poisons 
which  are  capable  of  assuming  the  gaseous  form  or  of  being 
diffused  in  a  fine  dust,  may  also  find  their  way  into  the  body  by 
the  lungs.  Arsenic,  antimony,  and  phosphorus,  in  their  com- 
binations with  hydrogen,  may  act  as  aerial  or  gaseous  poisons. 
In  the  section  on  arsenical  poisoning,  will  be  found  described 
some  cases  m  which  arsenuretted  hydrogen  has  thus  proved  fatal. 
There  are  three  conditions  connected  with  the  action  of  poisons 
^^i'^^^  requii-e  special  notice:  1,  absorption  and 
diliusion  by  the  blood  ;  2,  elimination  by  the  fluid  secretions  and 
excretions  ;  and  3,  their  temporary  deposition  in  the  soft  organs 
and  tissues.  These  processes  go  on  simultaneously.  As  soon  as  a 
poison  has  been  carried  into  the  blood  by  absorption,  one  portion 
of  It  IS  thrown  off  by  the  fluids  of  the  body,  and  another  portion  is 
deposited  m  the  tissues.  In  reference  to  liquid  poisons,  they  are 
simply  diffused  throu^ih  the  soft  organs  by  the  blood,  and  those 
which  are  m  the  state  of  gas  or  vapour,  are  chiefly  eliminated  from 
the  lungs. 

The  cases  which  are  supposed  to  be  adverse  to  the  theory  of 
absorption  are  so  few  that  they  may  be  disregarded.  The 
apparent  difficulties  connected  with  them  will  probably  disappear 
by  further  scientific  researches.  Thus  it  has  been  suggestecUhat 
the  effects  produced  by  serpent-poison  are  too  rapid  to  be  ac- 
counted for  by  absorption  ;  but  in  the  numerous  experiments 
performed  on  this  subject  by  Drs.  Fayrer  and  Brunton,  there  was 
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always  a  sufficient  lapse  of  time  for  the  iioison  to  find  its  way  into 
the  blood  before  anv  symptoms  were  manifested.  They  state  that 
there  are  few,  if  any,  instances  on  record  of  death  from  the  fresh 
poison  of  the  cobra  in  less  than  half  a  minute,  the  time  in  Avhich 
the  dried  poison  killed  a  guinea  pig.  ('Proc.  K  S.'  Jan.  1874,  p.  78.) 

The  channels  of  entrance  may  be  thus  enumerated  :  1,  the 
blood-vessels,  including  wounds ;  2,  the  skin  and  cellular  membrane ; 
3,  the  air-passages  and  lungs  ;  4,  the  stomach  ;  and  5,  the  mtestmes. 
The  channels  of  exit  by  which  poisons  are  eliminated  or  excreted 
from  the  body,  may  be  named  in  the  following  order  :  1,  the 
urine  ;  2,  the  bUe  ;  3,  the  milk  ;  4,  the  saliva  ;  5,  mucous  secre- 
tions ;  6,  serous  secretions;  7,  the  perspiratory  fluid.  Ihe 
organs  or  tissues  in  which  they  undergo  an  intermediate  deposit, 
but  from  which  they  are  ultimately  expelled,  may  '^e  thus 
enumerated  :  1,  the  liver  ;  2,  the  kidneys  ;  3,  the  spleen  ;  4,  the 
heart ;  5,  the  lungs  ;  6,  the  muscles  ;  7,  the  bram  ;  8,  the  tat ; 
9,  the  bones.  .  . 

Cases  of  poisoning  in  a  medico-legal  point  of  view,  are  com- 
monly confined  to  those  in  which  the  poison  has  passed  by  the 
mouth  into  the  stomach.  The  mucous  membrane  of  all  parts  of 
the  body  is  absorbent  ;  hence  these  agents  may  operate  equally 
as  poisons  by  contact  with  the  mucous  membrane  of  the  nose,  eye, 

vagina  or  rectum.  ,     ,      i   ,  t,„ 

Absorption  and  Diffusion.— As  a  general  rule,  whatever  may  be 
the  surface  or  texture  to  which  a  poison  is  apphed,  it  is  sooner  or 
later  absorbed  and  circulated  with  the  blood  before  it  begins  to 
manifest  its  efi-ects.    Liquid  poisons  when  swaUowed  (i±  we  ex- 
cept substances  which  have  a  local  and  corrosive  action)  are  more 
rapidly  absorbed  than  those  which  are  solid.    Soluble  poisons  are 
absorbed  more  rapidly  than  those  wliich  are  insoluble.    Some  solid 
substances  wliich  are  but  little   soluble  (arsenious  acid)  are 
however,  very  soon  absorbed  in  sufficient  quantity  to  produce 
well-marked  symptoms.     Others,  which  are  not  very  soluble  in 
water,  may  become  dissolved  in  the  acid  ^^'^"^^  l^'^^'^iZ^f 
the  stomach,  and  they  are  then  readily  carried  m  o  the  bloody 
The  carbonate  of  lead,  white  precipitate  a,nd  arsen  te  of  copper 
(Scheele's  green),  which  are  insoluble  m  water,  are  thus  rendeied 
lufficTei'tl/solubie  for  absorption  through  the  mucous  membrane 

TlifoZte  absorbed  by  the  blood-vesseis  of  part  to  which 
thev  are  applied.  The  coats  of  these  vessels  are  thin  and  poious, 
aXeadily  iinbibe  any  liquid  placed  in  contact  ^^ath  them,  or  any 
Stl  whicll  is  soluble  fn  tL  surrounding  fluids  as  the  ^^^^^^ 
of  the  cellular  tissue,  or  in  the  mucous  find  f, /^^^^T^S 
stomach  and  intestines  Osmosis  or  a  penetration  of  the  coats  then 
"ace  with  great  rapidity  and  the  liquid  or  g-eo^^  poison 
when  once  in  the  blood,  is  rapidly  carried  by  it  to  all  parts  ot  tne 

^"""^If  the  minute  vessels  are  cut  through  as  in  a  wound,  the 
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poison  at  once  mixes  with  the  blood,  and  is  circulated  with  it. 
This  is  not  absorption,  but  injection,  and  the  effects  of  all  poisons 
are  thus  displayed  with  the  greatest  rapidity  and  intensity. 

Entrance  into  the  blood  as  the  result  of  absorption  or  injec- 
tion, is  a  condition  necessary  to  the  action  of  a  poison.  This  was 
the  doctrine  long  since  taught  by  Magendie,  and,  in  more  recent 
times,  it  has  received  confirmation  from  the  experiments  of  Dr. 
Blake,  M.  Bernard,  Miiller  and  other  "physiologists.  M.  Bernard  has 
demonstrated  that  until  a  poison  has  reached  the  arterial  capillary 
system,  as  the  result  of  absorption,  however  deadly  it  may  be, 
there  is  no  symptom  indicative  of  poisoning.  Strychnia  or  prussic 
acid  applied  directly  to  the  brain,  spinal  marrow  or  nerves,  produces 
no  effect,  or  only  a  shght  local  action  after  some  time,  but  when  a 
portion  of  either  of  these  poisons  is  carried  by  absorption  into 
the  arterial  capillary  system,  the  symptoms  of  poisoning  appear. 
('  Le9ons  sur  les  Effets  des  Substances  Toxiques,'  p.  47.  Paris,  1847.) 

Hence  it  follows  that  whatever  prevents  the  entrance  of  a 
poison  into  the  blood,  arrests  the  symptoms  of  poisoning.  It  had 
been  already  proved  by  the  experiments  of  Sir  R.  Cliristison,  that 
extract  of  nux  vomica,  put  into  a  wound  in  the  paw  of  a  dog, 
produced  no  symptoms  of  poisoning  when  a  ligature  was  placed 
tightly  around  the  leg  ;  but  when  this  was  relaxed,  tetanic 
symptoms  were  soon  produced,  and  thus  jDoisoning  might  be  made 
artificially  intermittent.  These  results  have  been  confirmed  by 
the  more  recent  investigations  of  Dr.  Fayrer  on  the  poison  of  the 
cobra  de  capello.  He  found  that  fowls  bitten  by  this  serpent 
in  the  leg  or  wing  were  saved  by  immediate  amputation,  i.e. 
by  the  removal  of  the  bitten  part  within  a  few  seconds.  A  dog 
bitten  in  a  fold  of  skin  raised  for  this  purpose,  and  immediately 
excised  by  a  clean  sweep  of  the  scalpel,  also  escaped.  The  rapidity 
of  absorption  was,  however,  on  some  occasions  so  great,  that 
symptoms  were  observed  within  a  few  seconds  after  the  bite. 
Another  fact  was  brought  out  by  these  experiments,  which  has  an 
immediate  bearing  upon  the  treatment  of  cases  of  poisoning  by 
snake-bite,  namely,  the  extreme  difficulty  of  completely  arresting 
the  circulation  in  a  limb  by  a  ligature.  A  fowl  having  had  a 
ligature  tightened  around  its  thigh  with  the  greatest  amount  of 
tension  a  man's  hand  could  exert,  was  bitten  below  it  by  a  cobra. 
The  limb  of  the  fowl  was  probably  more  thoroughly  strangulated 
than  a  human  limb  could  possibly  be  by  any  kind  of  tourniquet,  and 
yet  in  twenty-three  minutes  the  fowl  began  to  show  symptoms  of 
poisoning,  and  in  twenty-one  minutes  more  it  died.  This  fact  proves 
that  a  ligature  cannot  altogether  keep  out  the  poison,  but  it  may 
retard  its  operation  and  give  time  for  treatment,'  and  the  result 
shows  that  the  most  potent  and  insidious  of  all  poisons  operates 
as  such  on  the  body,  only  after  it  has  been  absorbed  and  diffused 
by  the  circulation.  Although  the  cobra  poison  is  rapidly  absorbed, 
the  effects  are  not  immediate.  Dr.  Macbeth  found  that,  in  fowls, 
the  interval  between  the  bite  and  the  symptoms  was  from  nine- 
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and  a  half  to  fifteen  minutes  ;  in  dogs,  from  an  hour  and  eight 
minutes  to  two  hours  and  ten  minutes  (  'Austrahan  Medical  J  our. 
Nov.  1871.)    In  an  experiment  with  cobra-poison  made  by  Dr. 
Pavy  and  myself,  the  symptoms  in  a  rabbit  came  on  a  quarter  of 
an  hour  after  its  introduction  into  the  cellular  membrane. 

1.  The  Blood-vessels,  including  wounds. — This  mode  of  entrance 
into  the  body  has  rather  a  physiological  than  a  medico-legal 
interest.  Wlien  a  poison  is  introduced  directly  into  the  blood, 
either  by  injection  into  a  vessel  or  by  a  wound,  it  will  be  under- 
stood that  its  effects  are  rapidly  produced.  Sir  R.  Christison 
foxmd  that  when  the  muriate  of  conia  was  injected  into  the 
femoral  vein  of  a  dog,  he  was  unable,  with  his  watch  m  his  hand, 
to  notice  any  appreciable  interval  between  the  moment  at  which  it 
was  injected  and  that  in  wliich  the  animal  died.  The  interval  did 
not  exceed  three,  or  at  most  four,  seconds.    Prussic  acid  and 

Fig.  1. 


Poison  glands,  duct  and  fang  in  situ.  L  lobe  of  gland,  D  duct,  F  fang, 
G&  gland,  M  mucous  capsule  of  fang,  R  reserved  fangs,  AA  fascia,  or 
membrane  covering  the  glands. 

strychnia  act  almost  instantaneously  under  these  circumstances. 
Dr  Fayrer  found  that  when  the  cobra-poison  was  injected  into  the 
iuc^ular  vein  of  an  animal,  the  action  of  the  heart  was  at  once 
arrested.  The  heart  was  not  paralysed,  but  thrown  mto  a  state  of 
tetanic  contraction  from  excessive  stimulus. 

I  am  indebted  to  Dr.  Fayrer  for  the  annexed  diagram  of  the 
poison-gland  of  a  poisonous  snake.  The  gland  is  encased  in  a  cap- 
sule and  is  partiaUy  covered  by  fibres  of  muscle  (the  masseter) 
whose  action  in  closing  the  jaw  at  the  same  time  compresses  the 
gland  and  squeezes  the  poison  through  the  duct  into  the  perforated 
or  grooved  fang,  whence  it  issues  F  (see  fig.  1).  ^  , 

There  is  probably  no  instrument  so  perfectly  constructed  as  the 
tooth  of  a  venomous  serpent  for  the  introduction  of  liquid  poison 
bv  means  of  a  wound.  It  is  such  as  to  insure  its  rapid  absorption 
and  diffusion  tlirough  the  body  of  the  bitten  animal.    The  tooth  is 
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Poison-fang  of 
the  serpent, 
grooTed  in 
front,  a  arper- 
ture  for  the 
discharge  of 
poison. 


curved,  and  is  grooved  or  channelled  on  the  front  or  convex  side,  as 
if  it  were  folded  upon  itself.  It  is  through  this  channel  the  poison 
is  injected  into  the  deep  and  cm-ved  puncture  made 
through  the  skin  (fig.  2).  The  point  of  the  tooth  is 
solid  and  finely  sharpened.  Mr.  C.  Tomes  informs 
me  that  he  has  found  this  portion  of  the  tooth  to 
consist  of  pure  enamel  of  the  hardest  kind.  The 
channel  or  groove,  through  which  the  poison  is  dis- 
charged, terminates  on  the  front  of  the  tooth  (c6,  fig.  2) 
at  a  short  distance  above  the  point.  By  this  arrange- 
ment its  sharpness  is  always  preserved.  The  poison 
is  injected  into  the  wound,  and  therefore  into  the 
blood,  in  the  act  of  the  serpent  inflicting  the  bite. 
As  a  result  of  the  curved  form  of  the  tooth  the  wound 
is  valvular,  so  that  it  retains  the  poison,  and  the  blood 
wliich  escapes  is  small  in  quantity. 

The  curara  and  other  arrow-poisons  of  savage  na- 
tions operate  through  woimds.  Arsenic  and  mineral 
poisons  may  prodtice  their  effects  in  a  similar  manner. 
In  order  to  test  this  question  Mr.  Swan  introduced  a 
portion  of  arsenic  into  a  wound  in  the  back  of  a  dog. 
Vomiting  came  on  in  two  hours,  and  the  animal  died 
in  six  hours.  The  mucous  membrane  of  the  stomach  and  intestines 
was  found  inflamed.    ('Action  of  Mercury,'  p.  33.) 

2.  The  Skm  and  Cellular  membrane. — The  process  of  absorption 
is  modified,  not  only  by  the  state  of  the  poison,  but  by  the  nature  of 
the  siu-face  or  the  texture  of  the  part  to  which  it  is  applied.  Every 
substance  acting  as  a  poison  must  pass  into  the  body,  either 
through  the  skin  or  tlirough  the  mucous  membrane,  and  there  are 
many  circumstances  which  may  favour  or  retard  absorption  by 
either  of  these  channels.  Thus  in  the  skin  covered  with  cuticle 
the  process  of  absorption  is  slow.  The  membrane,  which  is  here 
interposed  between  the  poison  and  the  coats  of  the  blood-vessels, 
is  not  readily  penetrated.  When,  however,  the  cuticle  is  removed, 
and  the  minute  vessels  are  exposed  either  on  the  surface  of  the 
cutis  or  as  a  result  of  granulation,  then  the  penetration  takes  place 
readily. 

The  unbroken  skin  is  naturally  covered  with  an  oily  or  sebaceous 
secretion,  and  this  is  found  to  favour  the  entrance  of  all  solid  sub- 
stances that  are  in  fine  powder,  or  that  are  left  in  a  finely  divided 
state  on  the  cuticle,  by  the  evaporation  of  theu*  aqueous  solutions  ; 
but  on  the  other  hand  it  retards  or  pi-events  the  introduction  of 
those  poisons  which  are  dissolved  in  water.  M.  Roussin  has  ex- 
perimented on  himself  with  baths  of  iodide  of  potassium,  and 
he  found  that  not  a  trace  of  the  substance  was  absorbed  by  the 
sound  skin.  ('Ann.  d'Hygiene,'  1867,  vol.  2,  p.  194.)  All  fatty  or 
oily  matters,  or  liquids  which  will  dissolve  them,  such  as  chloro- 
form, ether,  or  alcohol,  favour  absorption  tlirough  the  cuticle.  It  has 
been  long  known  that  mercury  mixed  with  lard  as  mercurial  oint- 
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ment,  when  rubbed  into  the  skin  is  readily  absorbed,  and  produces 
salivation  and  other  effects  of  mercurial  poisoning.  A  combination 
of  oleic  acid  with  oxide  of  mercury  has  been  found  to  operate 
more  jDowerfuUy  and  rapidly  than  the  ordinary  compound  with 
lard.  Dr.  Neumann  inferred,  from  his  experunents  on  metallic 
mercury,  that  the  mercurial  globules  passed  by  inunction  into 
the  hair-sheath,  then  into  the  bulb  ;  into  the  superficially  opening 
sebaceoiis  glands,  and  into  the  upper  part  of  the  sweat-glands. 
The  metal  is,  no  doubt,  dissolved  before  entering  the  blood- 
vessels. 

Opium  and  other  powerful  drugs,  combined  with  alcohol  or 
saponaceous  liquids,  also  readily  penetrate  the  cuticle  by  friction. 
I  have  known  symptoms  of  incipient  narcotism  to  be  produced  by 
the  apiDlication  of  an  ordinary  soap  liniment  containing  tincture 
of  opium  to  the  unbroken  skin.  Aconite,  belladonna,  and  other 
powerful  poisons,  used  in  the  form  of  ointment  or  tincture,  are 
also  absorbed,  and  produce  their  usual  effects.  The  oily  or 
sebaceous  matter  which  is  diffused  over  the  unbroken  skin  is 
sufficient  to  cause  the  penetration  of  a  solid  poison,  provided  it  is 
in  the  form  of  a  fine  powder,  or  left  as  such  by  the  evaporation  of 
a  solvent.  Roussin  has  demonstrated  this  on  his  own  person 
(Op.  cit.  p.  196),  and  it  would  be  well  if  medical  men  who  use 
strong  alcoholic  solutions  of  corrosive  sublimate  or  other  poisons 
for  the  treatment  of  diseases  of  the  skin,  would  bear  this  fact  in 
mind. 

According  to  Sir  James  Paget,  an  abrasion  or  wound  of  the  skin 
is  not  necessary  for  absorption  in  reference  to  the  morbid  fluids 
occasionally  met  with  in  a  dead  body.  He  cites,  in  proof  of  this 
statement,  his  own  case,  in  which  his  life  was  placed  in  great  jeopardy. 
('  Lancet,'  1871,  vol.  1,  pp.  735,  805,  and  vol.  2,  p.  537.)  Probably 
long  contact  with  the  unbroken  skin  may  here  compensate  for  the 
comparative  impermeability  of  the  cuticle. 

I  have  elsewhere  reported  the  case  of  a  furrier  who  died  from 
chronic  poisoning  by  mercury,  as  a  result  of  handling  and  packing 
skins  impregnated  with  the  dry  nitrate  of  tliis  metal.  ('  Guy's  Hosp. 
Rep.'  1864,  p.  173.)  The  frequent  handling  of  lead  or  pewter 
has  given  rise  to  lead  colic.  The  fine  particles  of  metal  which  are 
rubbed  off  and  adhere  to  the  sldn,  are  converted  by  the  sebaceous 
secretion  and  perspiration  into  soluble  salts  of  lead  wliich  are 
rapidly  absorbed.  The  late  Dr.  Todd  noticed  that  men  who  were 
much  occupied  in  cleaning  pewter-pots  by  rubbing  them  with  their 
naked  hands,  were  subject  to  painter's  colic. 

The  use  of  hair-washes  containing  salts  of  lead  dissolved,  has 
given  rise  to  paralysis,  and  other  symptoms  of  lead-poisoning. 
Absorption  has  taken  place  as  a  result  of  frequent  use,  although 
the  sldn  was  unbroken. 

Some  mineral  poisons,  in  the  state  of  fine  powder,  such  as  white 
arsenic,  white  lead,  and  emerald  green,  have  produced  the  usual 
■effects  of  poisoning  by  these  substances,  chiefly  in  cases  where 
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there  was  a  want  of  cleanliness— the  powder  being  allowed  to  collect 
and  remain  in  the  folds  of  the  skin,  and  there  to  cause  n-ritation 
and  inflammation,  followed  by  the  absorption  of  the  mineral.  (  Ann. 
d'Hyg.'  1859,  vol.  2,  p.  49.)  All  the  symptoms  of  arsenical  poison- 
ing, although  not  appearing  for  two  or  three  days,  have  been 
witnessed  in  the  human  body  in  those  cases  in  which  powdered 
arsenic  has  been  used  as  a  depilatory.    (See  'Ann.  d'Hyg.'  1846, 

vol.  2,  p.  157.)  ,  .  -u •    .  . 

The  efiects  of  arsenic  on  the  unbroken  skin  was  a  subject  ot 
inquiry  at  the  trial  of  Madeline  Smith  (Edinburgh,  1857).  The 
reader  will  find  in  another  chapter  some  remarks  in  reference  to 
this  case  (p.  57).  Accidents  frequently  arise  from  the  use  of  arsenic 
by  shepherds,  for  the  purpose  of  destroying  the  fly  in  sheep.  Two 
shepherds  were  engaged  in  sheep-dipping  for  nine  hours— the  liquid 
used  being  a  mixture  of  white  arsenic  in  a  solution  of  carbonate  of 
potash.  On  the  following  day  both  were  attacked  with  similar 
symptoms.  One  of  the  men,  when  seen  on  the  fourth  day  from  the 
dipping,  had  the  skin  of  the  scrotum  covered  with  eczema  rubrum, 
resembling  the  appearance  seen  after  vesication  and  separation  of 
the  cuticle  in  patches.  There  were  also  vesicles  on  the  thighs. 
Tliere  was  slight  febrile  disturbance,  with  intense  tliirst,  which  no 
amount  of  liquid  could  allay.  In  a  few  days  the  man  recovered. 
('Lancet,'  Sept.  12,  1857,  p.  282.)  Dr.  Watson,  who  relates  tliis 
case,  states  that  the  man  had  previously  had  similar  eruptions  from 
the  use  of  the  dipping  composition.  Other  shepherds,  who  had 
used  arsenic,  had  also  suff'ered  from  eruptions,  principally  on  the 
hands,  forearms,  scrotum,  and  thighs  ;  and  this  had  happened  when 
the  arsenic  was  used  alone. 

It  appears  that  in  India  yellow  arsenic  is  much  used  in  the 
manufacture  of  shell-lac,  and  it  is  not  unusual  for  eruptions  of  an 
eczematous  nature  to  appear  on  the  skins  of  those  who  are  en- 
gaged in  the  manufacture.  (Dr.  N.  Chever's  'Med.  Jur.  for  India,' 
p.  584. )  Some  facts  regarding  this  form  of  poisoning  will  be  found 
in  the  'Ann.  d'Hyg.'  1846,  vol.  2,  p.  131. 

The  destruction  of  life  by  the  local  api)lication  of  arsenic  to 
ulcerated  surfaces  has  never,  so  far  as  I  am  aware,  been  resorted 
to  by  criminals.  It  is  obviovis  that,  when  death  is  not  a  conse- 
quence, serious  injury  to  health  may  ensue,  and  life  may  be  en- 
dangered. 

There  have  been  several  cases  within  the  last  ten  years  in  which 
persons  have  died  from  the  application  of  arsenic  and  other  poisons 
to  the  diseased  skin,  and  unfortunately  there  is  a  gi'eat  deal  of 
popular  ignorance  on  the  subject.  Whenever  the  skin  is  ulcerated 
or  diseased,  the  application  of  a  poisonous  substance  is  followed  by 
rapid  absorption  and  death.  A  giii  has  lost  her  life  by  the  use  of  a 
.strong  solution  of  corrosive  sublimate  for  the  cure  of  ringworm, 
and  a  woman  has  died  with  the  usual  symptoms  of  narcotic  poison- 
ing, in  an  aggravated  form,  from  the  application  of  morphia  to  an 
ulcerated  breast. 
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In  the  '  Pharmaceutical  Journal '  (for  1873,  p.  752),  a  case  is  re- 
ported in  which  a  man  died  from  using  a  liniment  consisting  of 
thirty  grains  of  carbolic  acid  dissolved  in  alcohol  and  water.  He 
rubbed  it  in  for  the  purpose  of  curing  the  itch,  and  it  is  stated  that 
he  died  in  an  hour.  In  the  same  journal  (for  May  16,  1874,  p. 
926),  another  fatal  case  is  recorded,  apparently  from  the  absorption 
of  this  poison  through  the  cutis  exposed  by  a  burn.  The  deceased 
had  been  severely  burned  in  a  colliery  explosion,  but  was  going  on 
apparently  well.  An  ointment  containing  carbolic  acid  was  applied 
to  the  burnt  parts  on  cloths,  but  the  pain  caused  by  it  was  so  severe 
that  they  were  removed.  The  man  became  much  worse  after  the 
application,  suffered  from  delirium,  and  died.  ' 

Children  have  died  from  the  use  of  arsenic  and  white  precipitate 
applied  to  the  head,  in  the  form  of  ointment,  for  the  removal  of 
vermin  or  for  the  treatment  of  ringworm.  (See  '  Guy's  Hospital 
Reports,' 1864,  p.  220.) 

In  the  '  British  Medical  Journal '  (May  16,  1873,  p.  649),  Dr. 
A-ltliaus  reports  a  case  of  lead-paralysis  occurring  in  a  patient  who 
had  used  the  subacetate  of  lead,  in  an  ointment,  for  a  sore  on  the 
thigh,  daily  for  a  month.  He  had  used  the  ointment  in  large 
quantity,  and  kept  it  on  the  part  for  a  long  time. 

Quack  doctors  are  in  the  habit  of  using  arsenical  ointments  freely 
for  the  removal  of  tumours  which  they  call  cancerous  ;  and  on  two 
occasions  I  have  been  required  to  give  evidence  on  trials  for  man- 
slaughter in  such  cases.  These  irregular  practitioners  act  upon  the 
principle  that  arsenic  is  not  a  poison  when  applied  externally,  and, 
even  when  the  patient  dies  with  the  symptoms  of  poisoning,  they 
profess  to  believe  that  death  was  owing  to  some  natural  cause. 
MM.  Chevallier  and  Bayard  have  given  the  details  of  two  cases 
which  proved  fatal,  owing  to  the  application  of  arsenical  compounds 
to  the  breasts  of  women.    ('Ann.  d'Hyg.'  1846,  vol.  2,  p.  131.) 

A  case  is  reported,  in  '  Rust's  Magazine,'  in  which  a  man 
covered  his  head  with  arsenic  in  powder  to  act  as  a  depilatory.  He 
was  affected  with  the  usual  symptoms  of  arsenical  pQisoning,  ex- 
cepting diarrhoea,  and  he  died  on  the  tiventieth  day.  The  interior  of 
the  stomach,  as  well  as  the  lower  part  of  the  oesophagus,  was 
generally  inflamed.  The  following  case,  communicated  to  me  by 
the  late  Mr.  Tubbs,,of  Up  well,  proves  that  arsenic,  when  rubbed 
on  the  skin,  has  decidedly  a  local  irritant  action.  A  man  wlio 
was  subject  to  piles  was  in  the  habit  of  anointing  himself  "with  lard. 
By  mistake,  on  one  occasion,  he  used  some  white  ointment  contain- 
ing arsenic.  The  next  day  he  complained  of  an  intolerable  itching 
of  the  anus  and  scrotuni  ;  and,  on  examination,  the  parts  were 
covered  with  pustules  surrounded  mth  an  inflamed  base.  On 
examining  the  matter  from  the  pustules,  it  was  found  to  contain 
arsenious  acid.  Frictions  of  Lime-water  and  oil  were  used,  and  the 
patient  soon  recovered.  , .  ,  , 

Instances  of  arsenic  thus  destroying  life,  when  apphed  exter- 
nally, are  by  no  means  unfrequent.    Two  cases  of  its  operatmg 
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fatally  in  children,  when  applied  to  the  skin  of  the  head  for  tinea 
capitis,  will  be  found  in  the  '  Annales  d'Hygifene '  (1830,  vol.  2,  437). 
In  both,  the  mucous  membrane  of  the  stomach  was  found  inflamed, 
and  in  one,  extensively.  Dr.  Stille  quotes  the  following  case  : — 
A  woman  rubbed  half  an  ounce  of  arsenic  mixed  with  gin  into  the 
heads  of  her  children,  who  were  affected  with  porrigo  (scalled 
head).  This  application  was  followed  by  redness  and  swelling  of 
the  face.  One  child,  two  years  of  age,  died  from  the  effects, 
having  suffered  from  purging,  with  paralysis  of  the  lower  Kmbs 
before  death.  There  was  no  local  inflammation  produced.  ('Med. 
Jur.'  1855,  p.  420  ;  '  Am.  Jour.  Med.  Sci.'  July  1851,  p.  259.) 

Wlien  the  substance  acts  chemically  on  the  skin,  so  as  to  soften 
or  dissolve  the  cuticle  and  expose  the  cutis  or  cellular  membrane 
beneath,  absorption  takes  place  more  rapidly,  and  the  usual  effects 
of  poisoning  follow.  Sheep-dipping  liquids  composed  of  arsenic,  or 
arsenite  of  potash,  with  soft  soap,  act  on  the  skin  and  dissolve  the 
cuticle.  Many  years  since,  arsenic  was  used  in  the  manufacture  of 
stearine  candles.  Some  deaths  took  place  by  absorption  as  the 
result  of  handling  the  materials,  and  this  dangerous  manufacture 
was  stopped.  Solutions  of  bicliromate  of  potash,  cyanide  of  potas- 
sium, and  of  the  sulphates  of  copper  and  iron,  by  contact  with  the 
skin,  act  more  or  less  as  corrosives  :  they  penetrate  it  and  are 
absorbed,  causing  symptoms  of  poisoning  among  the  workmen  who 
dip  their  hands  in  these  liquids.  Substances  like  oxalic  acid,  not 
reputed  to  be  corrosive,  may  also  exert  a  strong  local  action  on  the 
skin,  when  brought  frequently  in  contact  with  it.  In  the  Museum  of 
Guy's  Hospital  are  two  wax  models  of  the  hands  of  a  patient  who 
had  been  in  the  habit  of  cleaning  pewter-pots  with  oxalic  acid. 
When  admitted,  he  was  very  ill,  having  considerable  febrile  distur- 
bance and  complaining  of  severe  pain  in  his  hands.  They  were 
swollen,  of  a  dark  purple  colour,  and  apparently  in  a  stage  of  in- 
flammation approaching  to  gangrene.  The  tips  of  the  fingers  were 
filled  with  bladders  of  pus.  The  models  represent  accurately  the 
appearances  described.  There  was  no  other  cause  for  this  condition 
of  the  hands  than  that  of  the  constant  wetting  of  them  with  a 
strong  solution  of  oxalic  acid. 

When  the  cuticle  only  is  removed,  as  by  a  blister,  and  the  sur- 
face of  the  cutis  is  laid  bare,  absorption  takes  place  rapidly.  In  a 
case  of  scald  an  opiate  liniment  was  applied  by  an  ignorant  nurse 
to  the  bare  cutis.  Symptoms  of  narcotism  soon  appeared,  and  the 
patient  nearly  lost  his  life. 

Cases  of  poisoning  through  the  skin  have  been  called  cases  of 
poisonmg  by  absorption,'  but  all  cases  of  poisoning  are  the  result 
of  absorption.  There  is  only  a  difference  in  time.  As  a  rule  the 
symptoms  are  more  slow  in  appearing  when  the  poison  is  applied 
to  the  skm  ;  but  they  resemble  those  produced  by  the  poison  when 
it  enters  the  body  by  the  stomach. 

Poisons  are  rapidly  absorbed  when  injected  into  the  cellular 
membrane  beneath  the  skin.    This  has  been,  of  late  years,  adopted 
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as  a  well-known  mode  of  treatment,  under  the  name  of  hypodermic 
injection.  Orfila  was  the  first  to  resort  to  this  method  in  order  to 
test  the  effects  of  poisons  and  their  rate  of  absorption.  He  found 
that  absorption  took  place  rapidly,  and  that  small  quantities  pro- 
duced powerful  effects.  Thus  he  ascertained,  by  this  method,  that 
from  a  grain  to  a  grain  and  a  half  of  arsenic  in  fine  Powder  was 
sufficient  to  kill  a  dog.  (' Toxicologie.'  1862,  5hme  ed.  p.  429  )  The 
hypodermic  treatment  has  led  to  some  fatal  accidents,  owing  to  this 
point  not  having  been  sufficiently  attended  to.  A  patient  in  Guy  s 
Hospital  nearly  died  from  the  injection  of  a  small  dose  ot  atropia, 
which,  from  other  trials,  it  had  been  considered  safe  to  use.  in 
one  year,  in  this  metropoUa,  there  were  three  deaths  of  adults  from 
the  injection,  in  each  case,  of  a  grain  of  hydrochlorate  of  morphia 

Dr  Eraser  found  that  rabbits  were  destroyed  with  very  small 
doses  of  strychnia,  when  the  poison  was  admmistered  m  solution 
by  hypodermic  injection.  Thus  from  one  twentieth  to  one  fiftieth 
of  a  grain  caused  the  most  violent  tetanic  convulsions,  and  m  a  tew 
minutes  these  were  followed  by  death. 

Hypodermic  injection  has  been,  m  some  cases,  resorted  to  tor 
the  t/eatment  of  cases  of  poisoning.  The  introduction  of  poisons 
into  wounds  in  the  cellular  membrane  of  animals  is  sometimes  em- 
ployed as  a  physiological  method  of  testmg  the  effects  o  these 
aZts  when  L  cliemical  analysis  leaves  their  nature  doubtful  or  of 
cSroborating  the  results  already  obtained  by  the  apphcation  of 
chemical  tests. 


CHAPTER  3, 


BNTRANCE  OF  POISONS  INTO  THE  BODY.-ABSOHPTION  BY  MUCOUS  MEM- 
B^TS -ACTION  THROUGH  THE  AIR-PASSAGES  AND  LUNGS. -THROUGH 
TrnUCOUS  MBMBRANE  OE  THE  STOMACH  ANB  INTESTINES.-ACTION 
THRoS  THE  CONJUNCTIVA-RATE  OP  ABSORPTION.-FATAL  DOSE. 

TVTfTTLER  determined,  by  experiment,  that  the  rapidity  of  ab- 
JfriSon  throuSi  membranes  is  in  an  inverse  proportion  to  the 
?S£ssTtheir  epithelia  or  surface-coverings  For  tins  reason 
pSS  peneti^^^^^^  m'ore  rapidly  by  absorption  th-ugh  the  i^^^^^^^^^ 
Spmbrane  of  the  eye,  mouth  and  alimentary  canal  than  thiough 
Te  S  and  owing  to  its  extreme  tenuity,  more  rapuily  through 
Se  mSibrane  o    the  air-ceUs  of  the  lungs  than  through  any 
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retted  hydrogen  and  carbonic  acid,  furnish  instances  of  the  rapidity 
and  energy  with  which  these  poisons  iDroduce  their  effects  through 
the  lungs. 

Liquids  which  may  be  taken  into  the  stomach  in  large  doses 
without  destroying  life  operate  by  their  vapours  in  small  quantity 
and  with  fatal  effect  through  the  pulmonary  membrane.  This 
is  well  exemplified  in  the  use  of  chloroform  vapour.  In  April 
1874,  a  healthy  man,  set.  48,  whose  lungs  and  heart  were  sound, 
took  chloroform  vapour  prior  to  a  surgical  operation  for  fistula. 
One  drachm  was  given  on  a  small  square  of  lint.  It  produced 
insensibility  in  a  few  minutes,  without  causing  any  unusual 
symptoms  to  indicate  danger.  Suddenly  the  pulse  stopped  and 
the  heart  ceased  to  beat.  The  man  was  dead.  If  the  deceased 
had  swallowed  this  quantity  of  chloroform,  it  may  be  fairly 
inferred  that  it  woidd  have  done  him  no  injury.  Adults  have 
recovered  from  two,  three  and  four  ounces  of  liquid  chloroform 
taken  into  the  stomach.  The  cause  of  the  difference  will  be  at  once 
apparent.  A  small  quantity,  in  the  form  of  vapour,  readily  traverses 
the  mucous  membrane  of  the  lungs  and  penetrates  at  once  into  the 
blood  over  a  large  area.  In  the  form  of  a  liquid,  not  very  soluble  in 
the  fluids  of  the  stomach,  it  is  not  rapidly  absorbed  by  the  gastric 
mucous  membrane,  and  finds  its  way  only  slowly  into  the  blood. 
The  mode  of  administration  by  the  lungs  prevents  elimination  ; 
but  the  liquid  chloroform  absorbed  by  the  gastric  membrane,  may 
be,  and  probably  is,  eliminated  by  the  lungs.  Even  when  the 
quantity  of  gaseous  poison  is  small,  as  where  only  a  hundredth 
part  of  sulphuretted  hydrogen  or  a  tenth  part  of  carbonic  acid  gas 
is  diffused  through  the  air,  the  noxious  substance  readily  finds  its 
way  into  the  blood  ;  and,  being  absorbed  and  circulated  with 
greater  rapidity  than  it  is  eliminated,  the  blood  is  permanently 
poisoned  and  death  is  the  result.  The  frequency  with  which 
respiration  is  perfoi-med  compensates  for  the  small  proportion  of 
the  poison  diffused  tlirough  the  air.  It  is  through  this  medium 
that  poisonous  miasmata  and  the  poisons  of  contagious  diseases 
are  received  into  the  body.  There  is  reason  to  beUeve  that  even 
mineral  substances,  such  as  those  of  mercury,  carbonate  of  lead 
arsenious  acid,  and  arsenite  of  copper  in  the  state  of  impalpable 
dust  occasionally  enter  the  blood  through  the  lungs,  and  produce 
the  usual  effects  of  chronic  poisoning.  Horses,  dogs  and  rats  have 
thus  been  poisoned  m  White-lead  factories  in  which  the  white  lead 
was  ground  in  a  dry  state,  and  therefore  diffused  as  a  fine  dust  in 
the  air  of  the  factory. 

_  4.  A  bsorption  by  the  Stomach.  —In  all  ordinary  cases  of  poisonino- 
involving  medico-legal  inquiry,  the  poison  enters  the  stomach  and 
passes  thence  into  the  intestines.  Thus  the  mucous  membrane  of 
these  organs  is  the  medium  by  which  the  substance  is  absorbed 
and  conveyed  into  the  blood.  Absorption  by  the  stomach  is 
modified  by  the  full  or  empty  condition  of  the  or^an  The 
process  takes  place  more  rapidly  when  the  stomach  is"  empty  or 
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the  person  is  fasting  The  acid  secretions  of  the  stomach  increase 
the  solubility  of  many  substances,  and  promote  their  absorption. 
Thus  nux  vomica,  in  coarse  powder,  yields  strychnia,  and  the 
sliced  roots  of  aconite  and  oenanthe  yield  a  sufficient  quantity 
of  their  alkaloids  to  produce  the  ordinary  symptoms  with  gi-eat 
rapidity,  leaving  the  root  or  powder  apparently  unchanged  in  the 
stomach.  Mineral  poisons  not  dissolved  by  water,  such  as  white 
precipitate,  are  rendered  sufficiently  soluble  under  the  circumstances, 
to  be  absorbed  and  diffused  by  the  blood.  ,  ^  , 

It  is  a  remarkable  fact,  that  some  poisons  which  operate  fatally 
throu<^h  a  wound,  or  by  injection  into  the  blood,  resist  the  ab- 
sorbin<^  action  of  the  stomach  in  some  cases  entirely,  m  others 
partially  Bernard  found  that  curara  destroyed  the  life  of  a  burd 
in  a  few  seconds  when  a  small  quantity  of  it  was  injected  into  a 
wound  but  when  thrown  into  the  stomach  of  a  rabbit  it  liad  no 
effect  although  on  bemg  removed  from  the  stomach,  its  poisonous 
proiDe'rtieswere  unchanged,  and  it  was  still  capable  of  causing  death 
by  injection  into  a  wound.  (Op.  cit.  pp.  61,  239.)  It  was  found, 
however  that  if  the  animal  was  in  a  fasting  state,  the  poison  was 
sufficiently  absorbed  by  the  mucous  membrane  of  the  stomach  to 
cause  death.  (Op.  cit.  p.  291.)  From  tins  result  it  is  obvious, 
that  under  certain  conditions,  a  poison  which  acts  clnefly  by  a 
wound,  may  be  still  absorbed  in  fatal  proportion  by  the  mucous 
membrane  of  the  stomach.  .        r  i 

The  poison  of  venomous  serpents  and  the  virus  of  glanders 
have  presented  similar  anomalous  results.  One  experimentalist 
observed  that  they  acted  through  the  stomach  while  another 
W  that  they  were  inert  when  placed  within  tins  organ 
'Med.  Times  and  Gaz.'  April  11,  1857,  p.  364.)  May  not  these 
conflicting  results  have  depended  on  the  comparative  rapidity  of 
absorptioS  and  elimination?  When  injected  into  a  wound,  the 
Son  is  carried  into  the  blood  more  rapidly  than  it  is  ebmmated 
bv  the  kidneys  or  other  organs.  When  taken  into  the  stomach,  it 
may  be  excreted  by  the  urine  and  other  fluids  as  rapidly  as  it 
abSrbed  through  the  mucous  membrane.  In  the  case  of  an 
anW  fastSg,  absorption  would  go  on  to  a  gi'eater  extent  than 
Sittiom    The  poison  would  thus  accumulate  m  the  blood  and 

^''TrTimeTsTs'^tpavy  and  I  performed  two  experiments 
witi  theTy  pofson  of  the^cobra  de  capello,  which  showed  that 
r^^nin  aflstiSg  animal,  no  effects  were  produced  when  it  was 
Sted  iSo  Sfe  stomach.  Two  grains  of  dry  cobra-poison  were 
m  xed  wilh  a  smaU  quantity  of  distilled  water  and  introduced  into 
fwound  in  the  cellular  tissue  beneath  the  skm  of  a  rabbit. 
Svmptoms  of  poisoning  showed  themselves  m  a  quarter  of  an  hour 
bymptoms  or  p  „  minutes  afterwards.    A  similar 

and  the  JJ^^"?'!  ,X  "oison  was  injected  into  the  stomach  of  a 
atfyouS  clog  without  food  for  many 

No  symptoms  of  poisoning  were  at  any  time  observed. 
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and  on  the  following  clay  the  dog  was  as  well  as  usual,  and  took 
his  food  with  appetite.    ('  Guy's  Hosp.  Reports,'  1874,  p.  297.) 

Dr.  Fayi-er  found  that  the  poison  of  the  cobra  recently  emitted, 
was  absorbed  although  slowly  thi-ough  serous  and  mucous  mem- 
branes, and  that  when  introduced  into  the  stomach,  put  into  the 
eye,  or  applied  to  the  peritoneum,  it  might  cause  the  death  of 
animals,  although  not  with  the  same  certainty  as  when  injected 
into  a  wound.    (' Thanatophidia  of  India.') 

The  Intestines.— The  mucous  surface  of  the  small  intestines 
absorbs  poison  with  greater  rapidity  and  uniformity  than  that  of 
the  stomach  ;  and  from  experiments  on  dogs  performed  by  Roselli 
and  Gaetano  Strombio,  the  same  difference  is  observed  with  re- 
spect to  the  rectum.    As  arsenic,  corrosive  sublimate,  laudanum, 
and  other  poisons  have  of  late  years  been  criminally  administered 
in  several  instances  in  the  form  of  enemata,  these  results  are  of 
some  interest.     A  quarter  of  a  grain  of  strychnia  dissolved  in 
spirit  was  administered  to  dogs,  in  one  set  of  cases  by  the  stomach, 
and  m  another  by  the  rectum,  care  being  taken  that  both  were 
empty  before  the  poison  was  introduced.    The  maximum  period 
for  the  commencement  of  the  symptoms  by  the  stomach  was  in 
from  thirteen  to  fifteen  minutes,  the  minimum  period  from  ten  to 
twelve  mmutes  ;  while  by  the  rect^ml  the  periods  were  respec- 
tively ten  to  twelve  minutes  and  four  to  ten  minutes.    The  period 
of  death  also  differed:  the  dog  which  received  the  poison  by  the 
stomach  died  in  sixty-five  minutes,  while  that  which  had  the  poison 
by  the  rectum  died  in  forty  minutes.    It  was  further  noticed  that 
while  the  sixteenth  part  of  a  grain  of  strychnia  kiUed  three  do^^s 
when  admmistered  by  the  rectum-the  tetanic  spasms  in  two  being 
very  slight— the  same  dose  of  this  poison  given  by  the  stomach  did 
not  cause  death.   In  respect  to  the  salts  of  morphia,  the  symptoms 
by  the  stomach  commenced  in  from  tliree  to  nine  minutes,  whereas 
by  the  rectum  they  appeared  in  from  two  to  six  minutes.  (Galtier 
op.  cit.  9.)    Mr.  Savory,  of  St.  Bartholomew's,  informs  me  that 
his  experiments  bear  out  the  correctness  of  these  results  Wliile 
these  facts  possess  a  certain  value  in  reference  to  the  action  of  some 
poisons  on  the  stomach  and  rectum,  it  is  necessary  to  bear  in  mind 
that  the  period  of  commencement  of  symptoms  and  the  period  of 
death  are  variable  m  man  and  animals. 

These  results  are  of  practical  importance  in  relation  to  the  use  of 
powerful  medicines  apphed  to  the  rectum  in  the  form  of  supposi 
tones  or  of  injections.  A  quantity  of  opiiun,  which  might  have 
been  taken  into  the  stomach  without  producing  more  than  the 
orchnary  medicinal  effects,  has  caused  profound  Sarcotism  by  the 
rectum,  and  I  have  known  an  instance  in  which  an  injection  of 

^^'^^"g^^      ^^Pid  absorption  and 
powerful  action  by  this  portion  of  the  intestines 

poisons  tZ  T^^r"  °^*^^f  (the  conjunctiva)  also  absorbs 
poisons.  This  is  well  seen  by  the  rapid  effect  of  a  solution  of 
atropia,  in  causing  a  dilatation  of  the  pupU.  Dr.  Fayrer  found  that 
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when  the  cobra  poison  was  applied  to  the  mucous  membrane  of  the 
eye  the  effects  were  less  dangerous  than  when  it  was  injected  intf) 
the 'blood.  When  placed  on  the  conjunctiva  of  a  dog,  it  caused 
symptoms  of  poisoning  rapidly  and  strongly,  although  these  were 
not  in  all  cases  fatally  developed.  One  of  his  assistants  had  a  very 
narrow  escape,  owing  to  a  small  portion  of  the  poison  falling  on 
the  conjunctiva  of  his  eye,  during  an  experiment.  It  was  found, 
under  these  circumstances,  to  have  an  irritant  action,  for  it  pro- 
duced violent  inflammation  of  this  membrane. 

In  his  experiments  with  the  extract  of  Calabar  bean,  Dr.  Fraser 
observed  that  death  took  place  most  rapidly  when  the  poison  was 
injected  into  the  circulation,  or  placed  in  contact  with  a  wounded 
surface.  It  followed  nearly  as  quickly  when  injected  into  a  serous 
cavity,  but  more  slowly  when  in  contact  with  the  mucous  mem- 
brane of  the  stomach.  Rabbits  were  killed  by  its  appUcation  to 
the  mucous  membrane  of  the  nose  or  eye.     ('On  the  Calabar 

Bean,'  p.  69.)  ,    .   £  xt. 

Some  experiments  have  shown  that  direct  contact  ot  the  poison 
with  the  mucous  surface,  or  a  wound,  is  not  absolutely  necessary 
to  the  process  of  absorption.    Imbibition  and  percolation  through 
porous  substances  wiU  equally  allow  of  the  penetration  of  the 
Loison  into  the  blood,  although  the  effects  may  be  more  slowly 
manifested.  Mr.  Horsley,  of  Cheltenham,  gave  to  a  dog  two  grains 
of  strychnia  in  a  piU  with  conserve  of  roses  wrapped  in  thin  paper. 
Three  hours  elapsed  without  any  symptom  of  poisoning  showing 
itself  •  in  the  morning  the  dog  was  found  dead.  When  the  stomach 
was  opened  the  pHl  was  found  stiU  enclosed  in  the  paper-wrapper, 
and  on  drying  it,  it  was  found  to  have  lost  only  three-quarters  of  a 
grain     This  had  been  removed  by  imbibition  and  absorption 
through  the  pores  of  the  paper.    Mr.  Devonsliire  gave  a  gram  ot 
strycliiia  closely  wrapped  in  paper  to  a  cat.    The  animal  died  with 
the  usual  symptoms.    The  greater  portion  of  the  strychnia  was 
found  in  the  paper  wrapper  lying  in  the  stomach  of  the  cat.  {pee 
'Guy's  Hospital  Reports,'  October  1856,  p.  336.)    It  must  be 
obvious  from  these  results  that  that  portion  of  the  poison  only 
which  passes  into  the  body  by  absorption  destroys  Me,  and  that  m 
reference  to  strychnia,  the  quantity  is  very  small     The  portion 
which  remains  in  the  stomach  unabsorbed  has  no  share  causing 
the  symptoms,  or  death  ;  it  is  merely  the  surplus  of  the  fatal  dose 
whether  it  be  wrapped  in  paper,  or  lying  on  the  surface  of  the 

stomach  in  a  free  state.  „„4c^t, 
Hence  it  follows,  that  however  large  the  quantity  of  poison 
taken,  only  a  certain  pori^ion  of  it  undergoes  absorption  :  tins  con- 
stitutes the  fatal  dose,  and  it  varies  for  each  substance.  Orfala 
found  in  his  experiments  on  dogs,  that  on  placing  m  a  wound  a 
certain  weight  of  arsenic  contained  in  a  linen  bag  the  annual  died 
whS  from  one  grain  to  two  grains  had  been  absorbed-t he  residue 
S  retained  in  the  bag.  This  is  confirmatory  of  the  resul  s 
Sfned  by  Mr.  Horsley,  from  strychnia.    In  the  expermient 


EATE  OF  ABSORPTION.     FATAL  DOSE. 


19 


mentioned  above,  Mr.  Horsley  found  tliat  the  dog  died  in  six  hoxirs 
from  the  absorption  of  three-quarters  of  a  grain  of  this  alkaloid, 
sho-wiug  that  the  poison  had  been  removed  from  the  paper  bag  in 
which  it  was  enclosed,  at  the  average  rate  of  one-eighth  of  a  grain 
in  an  hour. 

In  an  experiment  which  I  performed  on  a  rabbit,  with  strychnia, 
the  following  results  were  obtained  : — One-eighth  of  a  grain  of 
acetate  of  strychnia,  in  povrder,  was  placed  in  a  wound  beneath 
the  skin  of  the  animal.  Symptoms  of  poisoning  appeared  in  nine 
minutes,  and  the  animal  died  in  twenty '  minutes.  On  collecting 
and  drying  what  remained  in  the  wound,  it  was  found  to  be  about 
one-half  of  the  quantity  used,  so  that  the  animal  had  been  killed 
by  the  absorption  and  diflFusion  of  the  sixteenth  part  of  a  grain  of 
strychnia  in  twenty  minutes.  There  was  no  doubt  that  the  poison 
had  been  diffused  by  the  blood  through  the  whole  of  the  body. 
Absorption  had  here  gone  on  at  the  rate  of  one-fifth  of  a  grain  in 
an  hour,  the  animal  dying  when  the  blood  became  over-sattu-ated. 
Had  only  one-sixteenth  of  a  grain  been  used  in  the  experiment,  it 
is  obvious  that  none  would  have  remained — the  whole  would  have 
been  diffused  with  the  blood  throughout  the  body.  Strychnia  was, 
of  course,  easily  detected  in  the  wound  in  an  unabsorbed  state,  but 
the  most  careful  examination  failed  to  show  that  there  was  any 
trace  of  the  alkaloid  in  the  liver,  heart,  or  blood.  The  quantity 
deposited  from  such  a  small  fractional  dose  was  probably  too  small 
for  detection. 


CHAPTER  4. 

DETECTION  OF  POISONS  IN  THE  BLOOD  ST  THEIE  CHEMICAX  AND  PHTSICAt 
PHOPEHTIES.— BY  SPECTRAl  ANALYSIS.— lOCAl  ACTION  OF  POISONS  — 
ELIMINATION  AND  DEPOSITION  OF  ABSORBED  POISONS.— CHANNELS  OF 
EXIT.— ELIMINATION  OF  ARSENIC  AKD  OTHER  POISONS  BY  THE  I7RINB. 

Detection  of  Poisons  in  the  Blood.— That  a  large  number  of  sub- 
stances comprising  medicines  and  poisons  enter  into  the  blood  and 
are  thereby  diffused  over  the  whole  body,  has  been  clearly  estab- 
lished by  the  discovery  of  them  in  this  liquid,  as  weU  as  in  the 
secretions  and  excretions  derived  from  it,  and  in  the  soft  orc^ans 
such  as  the  liver,  spleen,  heart,  and  muscular  system     This^  dif ' 
fusion  of  mineral  substances  by  means  of  the  circulation  was  in  the 
hrst  instance  established  by  experiments  on  animals.    In  the  year 
1832  the  late  Mr.  Aston  Key  injected  a  solution  of  ferrocvanide 
of  potassium  into  a  wound  on  the  inside  of  the  thigh  of  a  donkev 
In  SIX  hours  afterwards  the  animal  was  killed,  and  he  forwarded  to 
me  for  anatysis  a  portion  of  blood  taken  from  the  femoral  vein 
another  portion  from  the  mesenteric  veins,  and  lastly  the  contents 
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of  the  tlioracic  ducts.  The  ferrocyanide  was  readily  detected  in  the 
three  specimens,  being  most  abundant  in  the  blood  of  the  femoral 
vein,  and  least  abundant  in  the  contents  of  the  thoracic  duct. 

In  a  set  of  experiments  performed  by  Rapp,  of  Tulnngen,  with 
carbazotic  or  picric  acid,  a  neurotic  poison  having  an  intensely 
colorific  power,  the  fact  of  the  universal  diftusion  of  this  substance 
tlu-ouo-h  the  blood  was  made  evident  after  death  by  the  yellow 
colour  imparted  by  it  to  the  various  textures  and  fluids  of  the 
body     In  a  fox  killed  in  an  hour  and  a  half  by  swallowing  sixteen 
m-ains  of  the  acid,  the  conjunctiva  (the  white  membrane  of  the 
eves)  the  aqueous  humour,  the  capsule  of  the  lens,  the  membranes 
of  the  arteries,  and  in  many  places  the  cellular  tissue,  had  acquired 
a  lemon-yellow  tint.     In  other  experiments  the  stomach  was 
dved  yellow  ;  there  was  a  yellowness  of  ihe  fibrin  of  the  blood,  and 
the  urine  was  tinged  yeUow.  Although  tliis  poison  affects  tHe  bram 
and  spinal  cord,  producing  convulsions  and  msensibihty,  it  is  a 
remarkable  fact  that  in  no  instance  was  there  any  yellow  tmt  m 
these  parts.  (Cliristison  'On  Poisons,'  4th  ed.  796.)  Similar  results 
as  to  the  colouration  of  the  organs  by  this  acid  were  obtained  by 
the  late  Dr.  Calvert,  of  Manchester.    He  further  ascertained  that 
the  whole  of  the  acid  was  eliminated  in  a  few  days,  chiefly  by  the 
urine,  to  which  it  gave  a  yellow  tint.    Dr.  Farquharson  found  that 
santonime,  a  substance  which  becomes  yellow  on  exposure  to  hght, 
imparted  a  strong  saffron  yellow  colour  to  the  urme.  A  still  more  re  ■ 
markable  effect  is  that  it  dyes  or  stains  the  retina     Twenty  mmutes 
after  swaUowing  five  grains,  he  found  that  the  flames  of  burn- 
in<r  substances  appeared  of  an  intensely  yeUow  co  our.    In  persons 
poisoned  by  sulphate  of  indigo,  the  urme,  after  the  lapse  of  some 
hours,  has  been  observed  to  acquire  a  blue  coloui-^   This  ekmmation 
of  colouring  matter  by  the  urine  is  observed  not  only  with  respect 
to  picric  acid  and  indigo,  but  also  in  the  red  coloui-s  derived  from 
aniline     M.  Charnet  injected  a  smaU  quantity  of  the  red  dye 
f  uchsine  in  solution  beneath  the  skin  of  a  gumea-pig,  and  it  was 
observed  that  the  urine  passed  by  the  annual  soon  after  the  injec- 
tion was  tinged  of  a  deep  red  colour.    ('  Ami.  d'Hyg.'  1863,  vol.  2, 

^'  ^In  some  instances  the  odour  of  the  poison  clearly  proves  its  dif- 
fusion. Prussic  acid,  the  oil  of  bitter  abnonds  nitro-benzole, 
caZlic  acid,  camphor  alcohol,  chloroform,  ether,  oil  of  tuxpentme, 
and,  among  the  deadly  agents,  conia  and  nicotma  have  been  per- 
Sed  by  their  odours,  ncft  only  in  the  stomach,  but  m  the  bram  and 
Sr  parts  of  the  body,  to  which  they  must  have  been  conveyed 
by  the  blood.  In  poisoning  with  phosphorus,  the  diffusion  of  the 
poison  is  traceable  not  only  by  its  garlic  odour,  but  by  its  property 
Sf  luminosity  under  slow  oxidation.  Thus,  m  the  early  stage  of 
poisoSna  with  this  substance,  the  absorption  and  ehramation  are 
so  rapid  that  the  urine  first  passed  by  the  patient  is  lummous  m 
?Se  dark  The  intestines  and  even  the  flesh  of  animals  poisoned 
with  phosphorus  have  been  observed  to  emit  the  odour  of  gaiiic. 
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and  in  the  dark  they  have  appeared  luminous.  In  the  case  of  a 
woman  who  died  while  taking  phosphorus  medicinally,  the  whole 
of  the  viscera  of  the  body  were  luminous  in  the  dark.  Physical 
facts  of  this  description,  by  which  the  presence  of  poison  is  rendered 
evident  to  the  senses,  show  even  in  a  more  satisfactory  manner  than 
chemical  tests,  that  the  soft  parts  of  the  body  are  universally  pene- 
trated by  the  substance  absorbed. 

In  cases  in  which  neither  colour  nor  odour  will  aid  the  inquirer, 
chemistry  serves  to  reveal  the  presence  of  the  poison  and  the  extent 
of  its  distribution.  The  important  discovery  first  announced  by 
Orfila  in  1839 — that  arsenic  could  be  detected  and  separated  from 
the  blood,  secretions,  or  viscera  of  persons  who  had  died  from  its 
effects,  produced  a  complete  revolution  in  this  department  of  toxi- 
cology. It  mattered  not  from  what  part  of  the  body  the  blood 
was  taken,  arsenic  was  equally  discovered  ;  so  that,  frOm  these  and 
other  experiments,  it  appeared  that  the  living  or  dead  body  in  a 
case  of  arsenical  poisoning,  was  for  a  time  penetrated  throughout  by 
the  poison,  and  that  during  life  it  was  eliminated  by  the  urine  and 
other  secretions.  The  fact  that  arsenic  may  be  detected  in  the 
urine  of  a  person  who  survives  its  effects,  i&  a  point  of  considerable 
importance  in  a  medico-legal  view.  Thus  an  analysis  of  this  liquid 
may  furnish  evidence  otherwise  only  satisfactorily  obtained  by  an 
examination  of  the  dead  body  ;  and  cases  of  the  criminal  adminis- 
tration of  arsenic  to  the  living,  which  had  hitherio  escaped  the 
hands  of  justice,  owing  to  the  absence  of  chemical  proofs,  have  thus 
become  as  clearly  established  to  the  satisfaction  of  a  jury,  as  if  the 
poison  had  operated  fatally  and  had  been  found  after  death  in  the 
stomach.  In  all  doubtful  cases  of  poisoning,  the  detection  of  the 
poison  in  the  urine  is  a  great  aid  to  diagnosis. 

These  remarks  upon  absorption  and  diffusion  equally  apply  to 
the  alkaloiclal  poisons.  In  a  few  instances  these  may  be  separated 
from  the  tissues  by  chemical  processes,  while,  in  others,  their  dif- 
fusion by  absorption  is  indicated  by  their  physiological  effects. 
Thus  atropia,  the  poison  of  belladonna  datiu-ia,  of  stramonium,  and 
hyoscyamia,  of  henbane,  cause  a  dilatation  of  the  pupil  of  the  eye 
(mydriasis),  while  morphia,  the  poison  of  opium,  and  physostigmia, 
the  poison  of  the  Calabar  bean,  indicate  their  presence  in  the  circu- 
lation among  other  syrnptoms  by  a  contraction  of  the  pupils.  Some 
of  these  alkaloids  in  minute  quantity  impart  to  organic  liquids  and 
extracts,  an  extreme  bitterness  of  taste  :  e.g.,  strychnia,  the  poison 
of  nux  vomica,  and  picrotoxia,  the  poison  of  cocculus  indicus. 
Others  are  attended  with  a  powerful  odour  :  e.g.,  prussic  acid,  nico- 
tina,  the  poison  of  tobacco,  and  conia,  the  poison  of  hemlock.  The 
flesh  and  milk  of  animals  fed  on  wormwood  acquire  a  bitter  taste 
from  absorption  of  the  bitter  principle.  Milk  rendered  bitter  by  it 
has  proved  noxious  to  an  infant.  (Pereira,  vol.  2,  pt.  2,  p.  23.) 
Modem  discoveries  have  led  to  the  detection  of  substances  in  the  body 
of  such  minute  quantities  as  to  be  beyond  the  reach  of  the  most 
delicate  chemical  processes.  The  salts  of  thallium  exert  a  poisonous 
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action  on  animals.  The  late  Dr.  Bence  Jones  found  that  although 
this  metal  coiild  not  be  detected  in  an  absorbed  state  in  the  tissues, 
by  any  chemical  j)rocess,  it  was  readily  detected  in  the  liver  of  a 
rabbit  thus  poisoned,  by  the  aid  of  the  spectroscope.  The  vivid 
bright  green  band  characteristic  of  thallium,  appeared  in  the  spec- 
trum from  the  burning  of  a  small  fragment  of  the  dried  Uver  of  the 
animal.  The  salts  of  lithium  have  also  been  thus  detected  in 
the  tissues  by  the  bright  red  band  in  the  spectrum  characteristic  of 
this  metal.  Spectral  or  optical  analysis  has,  therefore,  confimied 
the  conclusions  of  the  earlier  toxicologists  regarding  the  absorption 
and  universal  diffusion  of  poisons  in  the  body.  This  mode  of 
analysis  is,  however,  at  present  very  limited  in  its  range. 

These  facts  afford  all  the  evidence  that  need  be  desired  to 
prove  that  substances  acting  as  poisons,  enter  into,  and  are 
diffused  through  the  body  by  the  blood.  With  respect  to  those 
which  have  not  yet  been  detected  in  an  absorbed  state,  it  may  be 
reasonably  inferred  that  this  is  simply  owing  to  the  imperfection  of 
our  methods  of  research. 

There  are  some  substances  which  owe  their  lethal  action  to 
the  local  effects  which  they  produce  on  the  living  tissues,  and 
although  they  may  enter  the  blood  by  absorption,  this  entrance 
does  not  appear  to  be  necessary  to  their  noxious  operation.  The 
nitrate  of  silver  is  a  corrosive  poison,  and  proves  fatal  by  pro- 
ducing an  extensive  destruction  and  disorganization  of  the  viscera. 
Absorption  does  not  appear  to  be  necessary  to  its  fatal  action,  yet 
it  is  undoubted  that  when  this  substance  is  given  in  small  doses 
for  medicinal  purposes,  it  is  conveyed  in  some  form  into  the  circula- 
tion—a fact  established  by  the  peculiar  discolouration  of  the  skin 
of  the  face  and  hands,  produced  by  its  long-continued  employ- 
ment in  medicinal  doses.  The  mineral  acids  appear  to  act  cluefly 
by  the  local  effects  which  they  produce.  Some  have  thought 
that  they  acted  by  absorption.  One  of  them,  nitric  acid,  has 
destroyed  life  by  its  vapour  when  received  into  the  lungs.  The 
symptoms  and  appearances  were  such  as  would  arise  from  local 
injury  done  to  the  lungs.  They  were  in  no  way  connected  with 
the  absorption  of  the  acid  into  the  blood. 

The  arrow-poison  of  the  Bari  tribe  of  Central  Africa  appears 
to  destroy  life  by  a  local  action.  Sir  Samuel  Baker  describes  it 
as  a  milky  juice  from  a  species  of  euphorbia.  It  is  smeared  upon 
the  barbed  blade  of  the  arrow  and  dries  into  a  resinous  layer,  it 
causes  severe  inflammation  in  the  part,  with  sloughing  and  destruc- 
tion of  the  surrounding  muscles.  It  does  not  appear  to  act  by 
absorption,  for  he  saw  a  man  who  had  been  thus  wounded  m 
the  leg  five  months  before.  The  entire  foot  had  sloughed  away, 
leaving  the  bone  exposed  above  the  ankle.  ('Albert  N'Yanza,  vol. 
1  p  87  )  This  arrow-poison  may  be  regarded  as  a  variety  ot 
euphorbium,  wliich  has  been  long  known  for  its  acrid,  uTitatmg 
properties.  Its  action  is  generally  confined  to  the  parts  wlucli  it 
touches,  producing  severe  pain  and  inflammation,  with  vesication 
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and  slougliing.  According  to  Wibmer  ('Arzneimittel  und  Gifte,' 
ai-t.  Euphorbia),  it  is  not  absorbed,  but  its  lethal  action  is  con- 
fined to  the  parts  with  which  it  comes  in  contact.^ 

Elimination  and  Deposition  of  poisons. — It  is  now  genera,lly 
admitted  by  toxicologists  that  poisons  which  have  been  carried 
into  the  blood  by  absorption  through  the  skin  or  mucous  mem- 
brane, are  diflused  throughout  the  body.  A  portion  is  eliminated 
by  the  secretions,  wliile  another  portion  is  deposited  in  the  tissues  ; 
but  elimination  commences  soon  after  the  poison  is  absorbed,  and 
continues  so  long  as  the  person  survives  its  effects.  All  the 
secretions  share  in  this  process  of  elimination.  Thus  organic  and 
inorganic  poisons  have  been  found  in  the  urine,  bile,  milk,  saliva, 
serum  of  the  serous  membranes,  and  in  the  mucous  secretions  of 
the  mucous  membranes.  Of  all  these  Liquids,  the  urine  appears 
to  be  the  principal  and  most  constant  channel ;  but  there  is  reason 
to  believe  that  some  poisons  j)ass  more  rapidly  by  certain  secre- 
tions than  others.  Most  of  these  fluids  admit  of  special  examina- 
tiorf,  excepting  the  milk,  which  of  course  can  only  present  itseH 
casually  as  a  medium.  The  urine  is  in  almost  all  cases  accessible, 
and  this  gives  the  most  satisfactory  chemical  results. 

That  substances,  whether  regarded  as  poisons  or  medicines,  are 
rapidly  removed  from  the  body  after  absorption,  is  a  fact  now 
well  known  to  physiologists.  This  is  especially  observed  with 
respect  to  those  bodies  which  have  no  chemical  action  on  the  blood, 
or  which  do  not  form  insoluble  compounds  with  the  tissues.  The 
iodide  of  potassium  taken  into  the  stomach  has  been  found  in  the 
urine  in  less  than  ten  minutes.  Mr.  Erichsen  ascertained  that  the 
ferrocyanide  of  potassium  might  be  detected  in  the  urine  two 
minutes  after  the  administration  of  forty  grains  of  the  salt,  and 
that  the  elimination  was  complete  in  twenty-four  hours.  ('  Med. 
Gaz.'  vol.  36,  pp.  363-410.) 

Experiments  on  animals  show  that  within  one  hour  and  a  half 
arsenic  may  be  extensively  diffused  tloroughout  the  body,  and  that 
elimination  commences  within  this  period.  Orfila  quotes  experi- 
ments in  which  arsenic  was  found  in  the  urine  of  horses  (passed 
while  the  animal  was  living)  in  from  tliree  hours  and  a  half  to 
seven  hours  after  the  administration  of  the  poison.  But  it  was 
present  in  the  urine  contained  in  the  bladder  of  a  dead  horse, 
within  the  short  period  of  an  hour  after  its  administration.  In 
dogs  it  was  detected  in  the  urine  passed  in  from  three  to  five 
hours  after  the  injection  cf  the  arsenic.  {'  Toxicologic,'  1852,  vol 
1,  pp.  381-383.) 

There  are  but  few  observations  respecting  the  earliest  time  at 
which  the  poison  shows  itself  in  the  urine  of  a  person  labouring 
under  its  effects  ;  but  there  is  reason  to  believe  that  it  may  be 
detected  within  three  or  four  hours.  In  the  case  of  a  child,  which 
fell  under  the  observation  of  the  late  Dr.  Geoghegan,  no  arsenic 
could  be  discovered  in  the  small  quantity  of  urine  passed  up  to 
the  fourteenth  hour,  and  that  passed  from  fourteen  to  thirty-six 
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hours  yielded  only  faint  indications.  It  generally  continues  to  be 
discharged  with  the  urine  so  long  as  a  person  lives,  but  gradually 
diminishing  in  quantity.  Orfila  inferred  from  liis  observations 
that  all  the  absorbed  arsenic  might  be  carried  out  of  the  body  and 
cease  to  appear  in  the  lu-ine  in  from  twelve  to  fifteen  days  ;  but  in 
one  case  Dr.  Geoghegan  examined  six  ounces  of  urine  passed  on 
the  sixth  day  and  could  detect  therein  no  trace  of  arsenic.  There 
is  some  uncertainty  regarding  its  presence  in  this  secretion.  Tt 
does  not  always  appear  to  be  the  channel  of  elimination,  and 
in  cases  of  arsenical  poisoning,  the  secretion  of  urine  is  some- 
times greatly  diminished  or  wholly  suppressed.  In  the  case  of 
the  Duke  de  Fraslin,  who  died  six  days  after  he  had  taken  a  large 
dose  of  arsenic,  the  poison  was  found  in  the  liver  and  in  the 
intestines,  but  none  was  found  in  ten  ounces  of  the  urine  i>assed 
shortly  before  his  death.  ('  Ann.  d'Hyg.'  1847,  vol.  2,  p.  402.)  In 
giving  arsenic  to  dogs  for  a  period  of  nine  months,  in  doses  gradu- 
ally increased,  Danger  and  Flandin  state  that  they  j-epeatedly 
analysed  the  urine  without  finding  arsenic.  ('  Toxicologic,'  voi.  1, 
p.  737.) 

A  case  of  poisoning  with  arsenic  occurred  to  Dr.  Maclagan, 
of  Edinburgh,  in  which  the  gradual  disappearance  of  the  poison 
from  the  urine  was  traced  over  a  long  period.  A  woman  swal- 
lowed half  a  dessert-spoonfiil  of  arsenic  on  November  4,  and 
was  under  treatment  until  the  29th,  when  she  left  the  hospital, 
having  recovered  from  the  effects  of  the  poison.  There  was,  in 
the  first  instance,  active  vomiting ;  and  on  analysis  it  was  found 
that  the  vomited  matters  contained  arsenic.  The  urine  was  not 
examined  until  the  second  day  (November  6).  It  then  gave,  by 
Marsh's  process,  an  abundant  arsenical  deposit.  On  tlie  fourth 
day,  twelve  oimces  also  gave  a  copious  deposit  of  arsenic.  On  the 
fifth  day,  ten  ounces  gave  a  smaller  quantity.  On  the  ninth  day, 
the  poison  was  still  found  ;  on  the  fifteenth  day,  twenty-four 
ounces  gave  only  a  small  quantity;  on  the  twenty-first  day, 
twenty-six  ounces  gave  a  faint  deposit,  and  on  the  twenty-fifth 
day,  not  a  trace  could  be  detected.  ('  Ed.  Montlily  Journal,'  vol. 
14,  p.  131,  1852.) 

In  the  case  of  a  boy,  who  was  a  patient  under  Dr.  v\  ilks,  at 
Guy's  Hospital,  arsenic  was  given  daily  in  the  proportion  of  one 
eighth  of  a  grain,  divided  into  three  doses,  for  a  period  of  seventy 
days  consecutively.  The  quantity  taken  altogether  amoxmted  to 
nine  grains,  sufiacient  to  destroy  four  adults  in  the  absence  of 
elimination.  The  arsenic  was  discontinued,  and  the  mine  was 
examined  daily  for  ten  days.  It  was  found  in  from  foui-  to  six 
ounces  of  urine,  but  in  decreasing  quantity.  At  the  end  of  tins 
time  the  boy  ran  away,  so  that  it  was  impossible  to  carry  the 
experiments  further. 

These  facts  lead  to  the  conclusion  that  although  the  urme  is  an 
important  channel  of  elimination,  we  cannot  place  absoliite 
reliance  on  a  negative  result.    The  detection  of  it  iu  tliis  secretion 
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shows  that  the  poison  has  been  taken  ;  but  the  non-detection 
of  it  does  not  necessarily  show  that  there  is  no  arsenic  in  the 
body. 

If  a  poison  is  eliminated  by  the  urine  or  other  fluids  as  rapidly 
as  it  is  caiTied  into  the  blood  by  absorption,  no  symptoms  of  poison- 
ing are  produced.  If  it  is  more  rapidly  absorbed  than  eliminated, 
it  wiU  accumulate  in  the  blood  and  operate  with  fatal  effect.  It 
is,  therefore,  not  so  much  the  quantity  taken  as  the  quantity  ab- 
sorbed in  a  given  time,  which  determines  the  lethal  operation  of 
these  agents.  Tliis  quantity  may  be  so  small  that  although  it  may 
produce  symptoms,  it  will  not  destroy  life.  This  is  occasionally 
witnessed  in  medical  practice,  where  medicinal  doses  of  arsenic, 
strychnia,  or  prussic  acid  have  been  slightly  exceeded.  It  is  at 
tliis  point  that  we  reach  the  boundary  which  separates  a  poison 
from  a  medicine. 

It  will  be  understood,  therefore,  that  the  accumulation  in  the 
blood  of  a  certain  quantity  of  poison  is  required  before  symptoms 
show  themselves,  and  the  rate  of  blood-saturation  varies  according 
to  circumstances.  The  occiu-rence  of  certain  symptoms  may  be 
taken  as  the  indication  of  the  j)oison  having  reached  the  blood, 
and  produced  its  effects  on  this  Liquid.  Thus  faintness,  syncope, 
and  general  depression,  with  an  indescribable  uneasiness  are  among 
the  first  symptoms  caused  by  absorbed  arsenic,  and  in  a  series  of 
cases  which  I  was  required  to  examine,  these  symptoms  showed 
themselves  in  from  five  to  ten  minutes  after  the  poison  had  been 
taken  in  a  state  of  solution.  Absorbed  morphia  is  indicated  by 
drowsiness,  stupor,  and  an  irresistible  tendency  to  sleep — and 
strychnia  by  shivering  and  shuddering,  with  convulsive  twitchings 
of  the  muscles. 

Saline  substances  given  medicinally  may  be  taken  in  large 
quantities  and  passed  through  the  body  without  doing  injury, 
provided  the  doses  are  not  too  large,  or  follow  each  other  at  too 
short  an  interval.  Nitre  is  safely  used  as  a  diuretic,  but  in  a  dose 
of  one  ounce,  taken  at  once,  it  has  operated  as  an  irritant  poison,  and 
caused  death  in  three  hours.  A  patient  in  Guy's  Hosijital,  imder  Dr. 
"Wilks,  took  in  forty-six  days  twenty-five  oimces  and  six  drachms 
of  this  compound.  The  doses  were  increased  from  half  a  drachm 
to  one  drachm  and  a  half  thrice  daily.  The  nitre  was  eliminated  by 
the  urine  in  the  proportion  of  2 '48  grains  to  an  ounce,  representing 
in  the  quantity  of  urine  passed  in  twenty -four  hours,  158 "V  grains 
of  nitre,  at  a  time  when  the  patient  was  taking  daily  270  grains  of 
the  salt  in  three  doses.  ('Guy's  Hosp.  Reports,'  1863,  p.  173.) 
The  remainder  no  doubt  passed  off  by  the  intestines  like  other  saline 
medicines.  Thus  in  a  period  of  less  than  seven  weeks,  this  man 
had  swallowed,  not  only  with  impunity,  but  with  benefit,  a  quantity 
of  nitre  sufficient  to  kill  twenty-five  adults. 

Arsenic,  strychnia,  and  aU  medicines  capable  of  acting  as 
poisons  follow  the  same  rule.  If  a  sufficient  interval  be  allowed 
for  elimination,  they  may  be  prescribed  in  quantities  which,  if 
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taken  at  once,  -would  speedily  destroy  life.  (Dr.  Wilks's  case, 
p.  24.)  Mr.  T.  Turner,  who  had  had  a  large  Indian  experience 
in  the  medicinal  use  of  arsenic  in  intermittent  fevers,  gave  to  a 
recruit,  set.  22,  as  much  as  nineteen  grains  of  arsenic,  or  nine  fatal 
doses,  in  twenty-eight  days.  The  man  took  a  grain  and  a  half 
within  ten  hours  without  any  gastric  disturbance.  ('Med.  Times 
and  Gaz.'  Sept.  28,  1861,  p.  315.)  There  is  no  doubt  that  there 
was  rapid  eUmination,  and  probably  the  disease  gave  a  certain 
degree  of  tolerance. 

As  a  rule,  therefore,  poisons  which  are  absorbed  do  not  accu- 
mulate in  the  body  unless  elimination  is  arrested  or  retarded. 
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ELIMINATION  OF  ANTIMONY. 

While  one  portion  of  an  absorbed  poison  is  undergoing  elimination 
by  the  urine  and  other  secretions  another  is  temporarily  deposited 
in  the  Uver  and  other  viscera.  According  to  M.  Flandm  the 
largest  proportion  will  be  found  in  the  liver,  and  after  this  organ 
in  the  kidneys.  From  the  observations  made  by  the  late  Dr. 
Geoghegan  it  would  appear  that  the  deposit  of  arsenic  in  the  Hver 
continues  to  increase  up  to  about  fifteen  hours  after  the  poison  has 
been  taken.  It  then  graduaUy  diminishes,  and  if  the  person  should 
survive,  it  entirely  disappears  in  from  fourteen  to  seventeen  days. 
The  various  cases  which  were  examined  by  Dr.  Geoghegan  yielded 
the  foUowing  results.  Assuming  the  average  weight  of  the  hiunan 
liver  to  be  three  and  a  half  pounds,  the  total  amount  of  arsenic 
deposited  in  this  organ  was  :— 

After  taking  the  poison.  Total  weight  of  arsenic. 


In  5^  to  7  hours 


8i 


15 
17  to  20 

10^  days 
14  days 
17  days 


55 


5> 


0'8  grains. 

1-  2 

2-  0 
1-3 
1-5 
0-17 
nil. 


Arsenic  has  destroyed  Ufe  in  two  hours,  but  the  hver  has  not  been 
examined  in  these  cases,  which  are  quite  exceptional.  I  have  found 
arsenic  in  the  liver  in  /ow  hours,  and  m  another  instance  in  six 
hours  after  the  taking  of  the  poison ;  -but  these  are  the  eai'hest 
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periods.  In  the  greater  proportion  of  cases  persons  survive  the 
efiects  of  this  poison  for  ten  hours.  At  this  period  it  is  found 
not  only  in  the  liver,  but  in  the  other  soft  organs.  In  a  case 
proving  fatal  in  ten  hours  M.  Chevallier  detected  the  poison  in 
the  liver,  as  well  as  in  the  stomach,  intestines  and  spleen.  ('  Ann. 
d'Hyg.'  1848,  vol.  1,  p.  419.)  It  appears  to  be  eliminated  from 
the  liver  by  the  bile,  in  which  liquid  it  is  frequently  found. 
Although  Dr.  Geoghegan's  observations  lead  to  the  conclusion  that 
the  liver  acquires  its  maximun  saturation  in  fifteen  hours,  it  is 
improbable,  as  he  remarks,  that  such  quantitative  results  should  be 
the  same  in  all  cases. 

Dr.  Geoghegan's  results  corroborate  the  observations  of  Orfila 
regarding  the  disappearance  of  arsenic  from  the  liver,  namely, 
that  at  or  about  the  fourteenth  day  from  the  date  of  the 
poisoning,  absorbed  arsenic  has  either  disappeared  or  is  rapidly 
disappearing  from  this  organ.  It  may  not  be  found  at  an 
earlier  date.  Thus,  in  one  protracted  case  of  poisoning  with 
arsenic,  which  proved  fatal  after  seven  daj's,  I  could  detect  no 
arsenic  in  the  liver.  ('Guy's  Hosp.  Rep.'  vol.  7,  p.  194.)  It 
may,  however,  usually  be  found  up  to  the  fourteenth  day  if 
the  person  survives  so  long.  In  a  clear  case  of  poisoning  with 
arsenic  the  late  Mr.  Herapath  could  detect  no  trace  of  arsenic  in 
the  body  of  a  person  who  died  in  the  fifteenth  day  after  taking 
the  poison.  (The  Queen  v.  Williams,  South  Wales  Circuit,  July 
1863.)  This  chemical  expert  stated  in  reference  to  this  result 
that  neither  in  his  reading  nor  in  his  experience  had  he  known 
arsenic  to  have  been  detected  fifteen  days  after  its  administra- 
tion. ('Lancet,'  July  11,  1863,  p.  47'.)  Tliis  statement  is  borne 
out  by  the  case  of  Dr.  Alexander,  of  which  the  particulars  were 
communicated  to  me  by  Dr.  Geoghegan.  On  March  16,  1857, 
this  gentleman  took  unknowingly  a  quantity  of  arsenic  in  arrow- 
root. It  had  been  mixed  with  the  arrowroot  by  mistake.  The 
usual  symptoms  followed,  and  he  died  on  April.  1.  The  ap- 
pearances were  such  as  arsenic  would  produce  :  the  stomach 
was  ulcerated.  Dr.  Geoghegan  made  an  analysis  of  the  stomach 
and  its  contents,  of  the  liver,  spleen,  and  other  viscera  ;  but  there 
was  no  arsenic  in  any  of  the  organs,  although  the  poison  was 
abundantly  contained  in  the  arrowroot  eaten  by  deceased.  Thus, 
in  seventeen  clays,  the  arsenic  had  been  completely  eliminated.  This 
case  further  shows  distinctly,  in  opposition  to  the  rash  assertions  of 
some  medical  witnesses,  claiming  to  speak  with  authority,  that  a 
person  may  die  from  poison,  and  yet  no  trace  of  one  of  the  most 
easily  detectable  poisons  will  be  found  in  the  body  after  death ! 
(See  'Med.  Times  and  Gazette,'  April  18,  1857,  p.  388.) 

From  these  observations  it  is  reasonable  to  infer  that  when  a 
person  survives  from  fifteen  to  twenty-one  days,  absorbed  arsenic 
will  not  be  found  in  the  soft  organs.  Under  treatment  it  may 
entirely  disappear  in  a  few  days  from  the  contents  of  the  stomach 
and  bowels.    In  a  case  of  this  kind,  the  question  may  arise — if  no 
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poison  is  present  in  the  body — Of  what  does  the  person  die  ?  Death 
in  such  cases  may  take  place  from  exhaustion,  or  the  eflects  of  the 
poison  on  the  brain  and  nervous  system.  In  Mr.  Herapath's  case, 
as  well  as  in  that  recorded  by  Dr.  Geoghegan,  the  patients  died 
from  exliaustion.  It  is  not  absolutely  necessary  that  some  of  the 
poison  should  remain  in  the  body  at  the  time  of  death,  in  order  to 
account  for  death  under  these  circumstances. 

The  facts  connected  with  the  elimination  and  deposition  in  the 
tissues,  of  arsenic  and  other  poisons,  have  given  rise  to  important 
questions  respecting  the  date  of  administration,  and  the  discovery 
or  non-discovery  of  these  agents  by  chemical  processes  in  the  fluids 
and  solids  of  the  body.  Within  what  time,  after  administration, 
will  a  poison  be  deposited  in  the  tissues  ?  How  long  will  a  poison 
once  deposited  in  an  organ,  remain  there  ?  By  what  channel  is  it 
eliminated  ?  When  does  this  elimination  commence,  and  when  is  it 
completed  ?  The  facts  obtained  from  the  human  body  and  from 
experiments  on  animals  show  great  diff"erences  among  the  different 
poisons.  The  functions  of  absorption  and  elimination  are  probably 
not  the  same  in  man  and  animals  ;  and  among  human  beings  it 
may  be  considered  that  they  are  performed  more  rapidly  in  the 
child  than  in  the  adult,  in  the  female  than  in  the  male,  a,nd  in  the 
healthy  and  vigorous,  than  in  aged  persons.  The  condition  of  the 
body  must  also  affect  these  functions  ;  and  the  eflects  produced  by 
the  poison  itself  must  to  a  certain  extent  influence  them. 

In  Beg.  v.  Hunter  (Liverpool,  Lent  Ass.  1843),  the  prisoner 
was  acquitted  of  the  charge  of  poisomng,  chiefly  on  the  gi-ound 
that  no  arsenic  was  detected  in  the  body,  although  the  deceased 
had  died  in  three  days  after  the  alleged  administration  of  the 
poison. 

Although  no  definite  conclusions  can  be  drawn  regarding  the 
period  and  relative  amount  of  deposit  in  the  soft  organs,  or  the 
period  at  which  absorbed  arsenic  is  entirely  discharged  from  the 
body,  there  are  certain  leading  points  wliich  are  undisputed.  In 
the  fii'st  place,  arsenic  is  not  a  normal  constituent  of  the  human 
body  ;  this  has  been  clearly  proved  by  Orfila,  under  the  eyes  of  a 
committee  of  scientific  men.  ('  Rapport  sur  les  Moyens  de  constater 
la  pre'sence  de  I'Arse'nic  dans  les  Empoisomiements  par  ce  Toxique, 
par  M.  Orfila,  Paris,  1841.)  Secondly,  when  mtroduced  as  a 
poison,  it  is  absorbed,  and  although  temporarily  deposited  in  some 
of  the  organs,  it  is  sooner  or  later  eliminated  and  the  whole  is 
removed  from  the  body.  The  statement  that  when  once  deposited 
it  may  remain  for  an  indefinite  period,  has  no  foundation  m 
fact  In  recent  cases  of  administration  it  may  be  found  m  the 
stomach  and  bowels,  and  not  in  the  liver  or  other  organs,  while  m 
cases  of  older  date  it  may  be  found  m  the  liver,  after  it  has 
disappeared  entirely  from  the  stomach.  Thus,  m  the  cases  of  the 
Atlee  famUy,  referred  to  me  by  Mr.  Carter,  coroner  for  Surrey,  m 
January  1854,  the  body  of  the  woman  was  exliumed  after  a 
month's  burial.    Arsenic  was  not  found  in  the  stomach  or  boiods, 
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but  it  was  readily  detected  in  a  small  portion  of  the  liver.  Tlie 
poison  had  probably  been  taken  several  days  before  death. 

The  kidneys,  spleen,  heart,  lungs  and  brain,  and  after  these 
organs  the  muscles  and  bones,  are  also  the  seats  of  deposit,  and 
the  proportion  deposited,  so  far  as  it  is  yet  known,  is  in  the  order 
in  which  these  parts  are  mentioned.  The  analysis  for  absorbed 
poison  rarely  extends  beyond  the  liver  and  kidneys,  for  if  not 
foimd  in  these  organs,  it  is  not  likely  to  be  found  in  the  other 
organs  mentioned. 

Arsenic  has  been  found  deposited  in  the  bones,  but  in  very 
small  quantity.  In  one  case,  a  medico-legal  question  arose  whether 
it  was  ever  deposited  in  the  hair.  A  wealthy  old  lady  died  after 
a  protracted  illness  ending  in  dropsy.  A  female  relative,  dis- 
appointed with  the  terms  of  her  will,  asserted  that  she  had  been 
murdered  by  the  administration  of  small  doses  of  arsenic  over  a 
lone  period.  The  woman  went  before  the  authorities,  and  stated 
that  she  had  cut  off  some  of  the  deceased's  hair  wMle  the  body 
was  lying  in  the  cofl&n,  that  the  hair  had  been  analysed  by  a 
chemist,  and  arsenic  found  in  it.  The  case  was  subsequently  sub- 
mitted to  Dr.  Casper  and  Prof.  Mitscherlich,  of  Berlin,  with  the 
result  that,  on  an  acciu-ate  analysis  of  a  portion  of  hair  really  cut 
from  the  head  of  deceased,  not  a  trace  of  arsenic  was  found  in  it. 
The  story  told  by  the  woman,  who  brought  the  charge  of  poison- 
ing, was  altogether  improbable.  There  was  no  proof  that  tlxe  hair 
which  she  caused  to  be  analysed  was  taken  from  the  head  of 
deceased,  and  she  made  no  application  for  an  analysis  until  after 
she  had  read  in  some  medical  book  that  the  hair  of  animals, 
poisoned  by  arsenic,  contained  that  mineral.  There  was  also  good 
reason  to  suspect  that  she  had  tampered  with  the  hair.  On  the 
result  of  Mitscherlich's  analysis,  the  complaint  was  dismissed  as 
unfounded.  (Casper,  'Gericht.  Med.'  vol.  1,  p.  419,  1857.  There  is 
no  record  of  arsenic  ever  having  been  discovered  in  the  hair  of  per- 
sons poisoned  by  this  substance.  I  have  examined  the  feathers  of 
birds  poisoned  with  arsenic,  but  none  of  the  poison  could  be 
detected  in  them,  although  it  was  found  in  the  bones,  beak,  and 
claws. 

With  reference  to  absorbed  arsenic,  there  are  two  points  re- 
quiring notice  :  1.  The  extent  to  wliich  it  is  diffused  through  the 
body,  and  2.  The  absolute  quantity  deposited  in  the  organs.  In 
chronic  poisoning,  arising  from  the  administration  of  small  doses 
at  intervals,  I  have  found  the  arsenic  extensively  diffused,  but  in 
small  proportion.  The  quantity  deposited  appears  to  depend  on 
the  largeness  of  the  dose,  or  on  the  frequency  with  which  small 
doses  are  repeated.  There  are  some  facts  on  record  which  show  to 
how  great  an  extent  arsenic  may  be  diffused  when  it  has  once 
entered  the  blood.  In  the  case  of  a  pregnant  woman  poisoned  by 
arsenic  in  the  fourth  month  of  pregnancy,  the  poison  was  detected 
by  MM.  Mareska  and  Lardos,  in  the  body  of  the  foetus.  It  was 
also  discovered  in  the  uterus  and  placenta,  the  latter  organ  con- 
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taining  a  larger  proportion  than  the  foetus,  but  there  was  none  in 
the  liquor  amnii.  ( '  Gaz.  des  Hopitaux/  Janvier  1846.)  Even  the 
entozoa  found  in  the  human  body  became  under  these  circum- 
stances thoroughly  impregnated  with  the  poison.  ('  Gruy's  Hosp.  Rep. ' 
October  1846,  p.  462.)  In  March  1857,  some  fowls  which  had  died 
from  the  effects  of  arsenic  were  submitted  to  examination.  In  the 
crop  and  gizzard  of  a  fine  cock  about  twenty  grains  of  the  poison 
were  found,  and  the  whole  body  was  thoroughly  saturated  with 
absorbed  arsenic.  The  poison  was  separated  from  the  blood,  the 
liver,  the  muscles  of  the  breast,  the  comb,  the  claws,  and  even  the 
thigh-bones.  In  examining  the  body  of  a  hen,  the  arsenic  was 
found  in  large  quantity  in  the  ova  contained  in  the  oviduct,  and 
particularly  in  the  yolks  of  those  which  were  developed. 

These  results  are  subject  to  exceptions,  the  causes  of  which  are 
not  weU  understood.  Arsenic  is  not  always  found  in  the  blood, 
and  a  much  larger  quantity  of  this  liquid  than  of  the  liver  is 
required  for  its  detection.  It  is  not  necessarily  present  m  all  the 
organs.  It  may  be  found  in  the  liver  or  kidneys,  but  not  in  the 
heart  or  muscles.  In  a  case  examined  by  the  late  Dr.  Geoghegan, 
the  liver  yielded  a  small  quantity  of  arsenic,  but  none  covild  be 
extracted  from  the  blood.  Again,  in  a  case  fatal  in  nine  days,  he 
discovered  no  arsenic  in  the  muscular  structure  ;  while  in  another 
case,  fatal  in  seven  hours,  he  discovered  it  without  difficulty  in  the 
proportion  of  one-thirteenth  of  a  grain  to  the  pound.   (Op.  cit. 

p.  113.)  .       •,      X,      X-  J 

The  observations  here  made  respecting  the  absorption  and 
elimination  of  arsenic  are  more  or  less  apphcable  to  antimony  and 
other  metallic  poisons.  Antimony,  like  arsenic,  may  be  detected 
in  the  urine,  passed  a  few  hours  after  its  administration  ;  and,  from 
Orfila's  experiments,  there  is  no  reason  to  believe  that  this  metal , 
would  remain  deposited  in  the  soft  organs  longer  than  fifteen  or 
twenty  days  after  the  last  date  of  administration. 

The  presence  of  the  poison  (such  as  arsenic  or  antimony)  in  the 
stomach  or  bowels  has  generally  been  taken  to  indicate  a  recent 
administration  by  the  mouth  or  rectum.  If  the  poison  be  m  some 
quantity,  and  in  a  solid  or  Uquid  form  in  the  contents,  tins  infer- 
ence is  iustifiable,  but  if  only  in  traces  in  the  coats  or  m  the 
mucus  of  the  stomach,  it  maybe  the  residue  of  a  quantity  taken 
by  the  mouth  some  days  previously,  or  the  result  of  an  elimina- 
tion by  the  mucous  secretions  of  the  stomach  and  mtestmes. 
Wlien  the  poison  is  found  in  the  stomach  and  intestmes  and  not  m 
the  other  viscera,  and  at  the  same  time  there  has  been  no  appU- 
cation  to  a  wound  or  ulcer,  it  is  reasonable  to  presume  that  its 
presence  is  the  result  of  ingestion  into  these  parts,  and  not  of 
elimination  from  the  mucous  surface.  _ 

On  the  absorption,  elimination,  and  deposition  of  mercury, 
lead,  and  copper,  some  remarks  will  be  made  m  treating  of  the 
poisonous  salts  of  these  metals.    .  ^    ^      ^  1 1     x  j. 

By  the  aid  of  spectral  analysis  Dr.  Dupr6  was  enabled  to  trace 
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the  complete  elimination  of  the  salts  of  lithium  from  the  urine. 
It  was  foimd  to  be  completed  in  five  or  six  days.  ('  Proc.  R.  S.' 
March  1872,  p.  268.) 


CHAPTER  6. 

ABSOEPTION  AND  ELIMINATION  OF  ACID  AND  AlKALINB  POISONS.  OF  LIQUID 

AND  VOLATILE  POISONS.  EAPID  DIFFUSION  OF  PEUSSIC  ACID.  ELIMINA- 
TION OF  MOEPHIA.  STRYCHNIA,  ITS  DEPOSITION  IN  THE  TISSUES.  EXPERI- 
MENTS   ON    ANIMALS.  OBSERVATIONS    ON    MAN.  ITS    ENTIEB  REMOVAL 

FEOM  THE  BODY.  PROOFS   OF  ABSORPTION  OF  OTHER  ALKALOIDS. 

Acid  Poisons. — It  has  been  a  disputed  question,  whether  sulphuric 
acid  is  or  is  not  absorbed  and  carried  into  the  circulation  in  cases 
of  acute  poisoning.  M.  Bouchardat  considers  that  it  is  absorbed, 
and  that  it  causes  death  by  leading  to  a  coagulation  of  the  blood 
in  the  heart,  aorta,  and  large  blood-vessels.  He  has  found  these 
coagula  in  two  cases  in  considerable  quantity  ;  and  in  one  of  them, 
the  lining  membrane  of  the  aorta  was  reddened.  ('Annales 
d'Hygiene,'  1837,  vol.  1.  p.  362.)  I  have  observed  this  last-men- 
tioned appearance  in  one  case,  as  well  as  the  occurrence  of  coagula 
in  two  instances  ;  but  there  does  not  seem  to  be  any  reason  for 
believing  that  they  result  from  the  action  of  a  portion  of  absorbed 
sulphviric  acid.  (Galtier,  '  Toxicologie,' vol.  1.  pp.  190,  191.)  In 
analysing  these  coagula  taken  from  a  person  who  had  died  from  the 
effects  of  sulphuric  acid,  I  did  not  find  a  trace  of  the  acid  in  them. 
According  to  Orfila,  the  absorption  of  the  mineral  acids  may  take 
place  owing  to  their  compounds  with  albumen  being  soluble  and 
neutral.  There  is  no  doubt  that  these  albuminous  compounds  are 
soluble  in  a  large  quantity  of  water,  but  they  are  insoluble  when 
much  acid  is  present.  In  a  case  reported  by  Dr.  Letheby  to  the 
Pathological  Society,  a  chemical  analysis  of  the  urine  led  him  to 
the  inference  that  the  acid  was  rapidly  eliminated  by  this  secretion. 
The  quantity  thus  passed  within  four  days  was  considerable.  ('Med 
Gaz.' vol.  39,  p.  116.) 

The  reader  will  find  that  this  subject  has  been  fully  examined 
by  the  late  Dr.  Geoghegan.  ('  Med.  Gazette,'  vol.  48,  p.  330.)  In 
a  case  in  which  a  woman  swallowed  one  ounce  and  a  half  of  oil 
of  vitriol,  and  survived  thirty-one  hours,  he  states  that  he  found 
traces  of  sulphuric  acid  in  the  serum  of  the  pericardium  and  in  the 
kidney.  There  was  none  in  the  blood  ;  but  a  quantity  of  free 
phosphoric  acid,  which  he  considered  to  he  the  equivalent  of  the 
sulphuric  acid  which  had  been  absorbed  and  had  decomposed  the 
alkaline  phosphate  of  the  blood  ;  the  alkaline  sulphate  produced 
having  been  eliminated  by  the  kidney.  The  stomach  was  perforated 
and  the  organ  empty.    In  a  case  of  poisoning  with  sulphuric  acid' 
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which  occurred  to  Dr.  Walker,  we  are  informed  that  there  was  a 
trace  of  sulphuric  acid  in  the  serous  fluid  at  the  base  of  the  brain, 
and  a  larger  quantity  in  the  blood  contained  in  the  heart.  There 
was  none  in  the  stomach,  and  only  a  slight  trace  in  the  duodenum. 
('Ed.  Monthly  Journ.'  June  1850,  p.  538.) 

It  will  be  apparent  from  these  statements,  that  the  results  of 
experiments  for  the  detection  of  absorbed  sulphuric  acid  in  the 
blood  are  not  in  accordance.  According  to  Casper,  in  this  form  of 
poisoning  the  blood  has  always  an  acid  reaction,  even  in  the  organs 
which  are  healthy  ;  it  has  also  a  treacly  consistency  and  a  cherry- 
red  colour.  He  found,  in  one  instance,  the  pericardial  fluid  acid, 
and  in  another,  the  case  of  a  pregnant  woman,  the  amniotic  fluid 
was  acid  ('Handbuch  der  Ger.  Medicin,'  1857,  vol.  1,  p.  400,  430) ; 
but  he  did  not  test  the  liquid  for  sulphuric  or  phosphoric  acid. 
Professor  Carus  has  reported  a  case  in  which  sulphuric  acid  was 
taken  by  a  pregnant  woman,  and  it  was  found  not  only  in  the  water 
of  the  amnios,  but  in  the  cavity  of  the  pleura  and  of  the  peri- 
toneum of  the  foetus,  as  well  as  in  the  heart  and  bladder.  (Beck's 
'Med.  Jur.'  vol.  2,  p.  429  ;  and  'Bulletin  des  Sciences  M^dicales,' 

vol.  13,  p.  72.)  ,     ,  .  1 

The  acidity  of  the  organs  and  flesh  after  death  cannot  alone  be 
relied  on  as  evidence  of  the  presence  of  an  acid  poison  in  the  blood, 
unless  sulphuric  acid  is  actually  detected  in  those  parts.    It  is  now 
well  known  that  the  liver  and  some  other  organs,  as  well  as  the 
muscles,  acquire  an  acid  reaction  as  the  result  of  spontaneous 
changes  in  the  principles  contained  in  them,  taking  place  after 
death.   If  the  acid  has  permeated  through  the  coats  of  the  stomach 
and  intestines,  and  impregnated  the  organs  around,  the  fact  will  be 
indicated  by  the  application  of  chemical  tests. 
'     Orfila  states  that  he  separated  nitric  acid  from  the  urine  of 
animals  poisoned  by  the  diluted  acid.    He  distiUed  the  unne  with 
sulphuric  acid,  neutraUzed  by  potash  the  acid  Hquid  thus  obtamed, 
and  succeeded  in  procuring  nitrate  of  potash.    The  result,  was  not 
uniformly  the  same.    At  certain  stages  of  the  poisoning  only  the 
urine  was  found  to  contain  nitric  acid  (' Toxicologic,  1852,  vol  1, 
T,  185)     As  the  nitrates  are  not  constituents  of  the  urme,  the  fact 
niav  be  of  importance,  although  the  circumstances  under  which 
nitric  acid  was  thus  procured  are  not  Ukely  to  present  themselves 
in  a  case  of  acute  poisoning  in  a  human  being.  ■, 
Oxalic  acid  IB  supposed  to  enter  the  blood  and  give  it  a  dark 
brown  colour.    In  a  case  which  proved  rapidly  fatal,  where  two 
ounces  of  the  poison  had  been  taken,  I  exammed  four  ounces  of 
blood  taken  from  the  vena  cava,  but  not  a  trace  of  oxalic  acid  could 
be  detected.    Sir  R.  Christison  states  that  he  did  not  succeed  m  de- 
tectintr  the  poison  in  the  blood  even  when  a  solution  of  it  had  been 
nuriDOsely  injected  into  the  femoral  vein  of  an  ammal  winch  died  m 
thii-ty  seconds.    Orfila  was  unable  to  obtain  any  traces  of  it  from 
the  Uvers  or  spleens  of  animals  poisoned  by  the  acid.  (Op.  cit.  vol  1, 
p  247  )  These  negative  results  may  be  explamed  by  supposing  tliat 
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tlie  poison  is  decomposed,  or  the  usual  method  of  separating  it  from 
organic  compounds  is  not  sufficiently  delicate.  In  two  cases  it  is 
stated  that  leeches  have  been  killed  by  the  blood  drawn  by  them, 
from  persons  Avho  were  at  the  time  laboui-ing  under  the  effects  of 
this  poison.  This  seems  to  render  it  probable  that  the  blood  is 
poisoned,  and,  indeed,  Orfila  states  that  he  succeeded  in  detecting 
oxaUc  acid  in  the  ui-ine,  although  not  in  the  solid  organs.  ('  Toxicol.' 
vol.  I,  p.  190.)  According  to  Wohler,  it  maybe  detected  under  the 
form  of  oxalate  of  lime  in  the  urine  of  animals  to  which  it  has  been 
administered.  This  fact  should  not  be  lost  sight  of  by  the  medical 
jurist,  as  the  oxalate  of  lime,  although  frequently  found  in  certain 
states  of  disease,  is  not  a  normal  constituent  of  urine.  The  micro- 
scope would  here  render  gi-eat  assistance,  as  the  octohedral  form  of 
the  oxalate  of  lime  is  peculiar.  It  is  probable  that,  in  acute  cases, 
death  is  solely  to  be  ascribed  to  the  absorption  of  the  poison  and 
its  pecuhar  action  on  the  blood. 

According  to  the  experiments  of  Orfila,  potash  is  absorbed  and 
conveyed  into  the  blood.  The  alkali  is  eliminated  by  the  urine, 
which  is  thereby  rendered  alkaline.  When  he  gave  aboiit  one 
di-achm  of  potash  to  dogs,  the  presence  of  the  alkali  was  detected 
after  the  lapse  of  six  hours  in  the  liver,  spleen,  and  kidneys.  Owing 
to  the  solvent  action  of  this  poison  on  fibrin  and  albumen,  the 
blood,  although  it  may  be  darker  in  colour,  is  never  found  coagu- 
lated in  the  vessels  after  death. 

Poisons  of  a  liquid  and  volatile  natiu-e  enter  the  blood,  are 
diffused  through  the  body,  and  eliminated  with  great  rapidity. 
Prussic  acid  and  alcohol  furnish  instances  of  this  rapid  absorption 
and  elimination.  These  volatile  poisons  enable  us  to  solve  an 
important  practical  question  which  often  presents  itself,  namely  : 
Within  what  time  after  administration  is  the  poison  absorbed,  so 
as  to  produce  its  usual  effects  ?  Milller  found  in  his  experiments 
that  a  hquid  poison  brought  into  contact  with  a  wounded  surface 
might  be  absorbed  and  distributed  thi-ough  the  body  in  from  half 
a  minute  to  two  minutes. 

This  result  is  fully  explained  by  the  great  rapidity  of  the  circu- 
lation. From  the  capacity  of  the  cavity  of  the  heart,  and  the 
number  of  contractions  which  take  place  in  a  minute,  it  is  estimated 
that  one  hundred  and  forty  ounces  of  blood  pass  through  the  heart 
within  this  short  period  of  time.  Thus  all  the  blood  in  the  adult 
body  would  pass  through  the  heart  in  three  minutes.  According  to 
Valentin,  however,  one  minute  would  suffice.  (Kirk's  'Physi- 
ology/ P-  139.)  Substances  injected  into  one  jugular  vein  have 
been  detected  in  the  blood  of  the  opposite  jugular,  in  from  twenty 
to  thirty  seconds.  Dr.  Blake's  experiments  point  to  even  a  greater 
rapidity  of  distribution.  He  found  that  a  solution  of  nitrate  of 
banum  injected  into  the  jugular  vein  of  a  horse  could  be  detected 
m  blood  drawn  from  the  carotid  artery  of  the  opposite  side  in 
trom  fifteen  to  twenty  seconds  after  the  injection.  In  a  dog  the 
poisonous  effects  of  strychnia  on  the  nervous  system  were  mani- 
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fested  in  twelve  seconds  after  injection  into  the  jugular  vein  ;  in  a 
fowl  in  six  and  a  half  seconds  ;  and  in  a  rabbit,  in  four  and  a  half 
seconds.  The  general  conclusion  drawn  by  Blake  was  that  a  poison 
might  be  diffused  tlirough  the  human  body  in  so  short  a  period  of 
time  as  nine  seconds  ;  and  he  states  that  an  interval  of  more  than 
nine  seconds  always  elapsed  between  the  introduction  of  a  poison 
into  the  capillaries,  or  veins,  and  the  appearance  of  the  first 

symptoms^^^^^^  to  most  poisons  which  enter  the  body  by  the 
mouth  some  minutes,  or  even  hours,  may  pass  before  the  appear- 
ance of  symptoms.  This  wUl  depend  on  the  nature  of  the  poison, 
its  physical  condition,  the  amount  absorbed  in  a  given  time,  and 
the  quantity  accumulated  in  the  blood.  x.^     i  c 

Prussic  J.cic?.— Kramer  discovered  prussic  acid  m  the  blood  ot 
an  animal  which  died  in  thirty-six  seconds  after  its  administration  m 
the  ordinary  way.  Mr.  Waterworth,  formerly  a  pupil  at  Guy  s 
Hospital,  gave  to  an  animal  a  fatal  dose  of  prussic  acid,  and  m  less 
than  a  minute  afterwards,  when  all  signs  of  life  had  ceased,  he 
made  an  opening  into  the  chest,  and  tested  the  warm  vapour 
which  escaped  from  it.  In  this  vapour  he  clearly  detected  prussic 
acid  This  appears  to  establish  the  correctness  of  IMuUer  s  view  m 
resnect  to  the  very  rapid  diffusion  of  this  poison.  These  volatile 
Boisons,  Hke  the  soluble  gases,  are  chiefly  eliminated  in  vapour  by 
the  lungs.  So  long  as  Hfe  remains,  the  peculiar  odour  of  the 
T)oison  is  plainly  perceptible  in  the  breath.  Although  this  poison 
may  not  be  detected  in  the  body  either  by  its  odour  or  vapour 
when  some  weeks  or  months  have  elapsed,  this  does  not  prove  that 
Twas  entirely  eliminated  at  the  time  of  death  In  the  presence 
of  decomposiiig  animal  matter,  contaming  sulphide  of  ammomum, 
a  portion  of  it  is  converted  into  sulphocyamde  of  ammomum. 

^^IriLti^l^T^^^^  can  be  no  doubt  that  these  powerful 
agents  of  which  morphia  and  strychnia  may  be  taken  as  types  axe 
abSed  into  the  blood  and  diffused  through  the  system  hke  other 
poisons  Accurate  observations  on  the  absorption  and  elmiination 
?f  morpliia  in  cases  of  poisoning  in  the  human  body  are  rare.  The 
facS  hFtherto  noticed  tend  to  show  that  in  a  poisonous  dose  it  is 
raSlv  removed  from  the  stomach  by  absorption,  and  that  the 
Sue  of Tfatal  dose  is  seldom  found  when  the  Pej«onh=.s  sur- 
vived some  hours.  In  a  case  which  occurred  to  me  m  Maxch  1863,  a 
mln^tll  died  in  ten  hours  from  a  dose  of  one  gi-am  of  the  hydro- 
SrSe  No  trace  of  morphia  remained  in  the  stomach  In  another 
S  ^communicated  to  me  a  man  died  in  thirteen  hours  from  a  dose 
nf  oneTain  of  the  hydrochlorate  taken  m  a  pill;  no  morphia 
^Lld  bf  detected  in  the  contents  of  the  stomach.  It  is  to  be 
obs  Jved  that  tSs  alkaloid  is  more  difficult  f /epai-ation  from 

Ifttttes  intome  Ze'ZL  by  competent  analysts.  In  a  ca.e  of 
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poisoning,  which  occun-ed  at  Binges  in  1845,  M.  Stas  states  that 
he  detected  morphia  in  the  viscera  of  a  body  after  an  interment 
of  thirteen  months  ;  and  in  1847  he  detected  and  separated  this 
alkaloid  from  the  viscera  of  another  body.  This  proves  that 
morphia  is  absorbed  and  deposited,  and  also  that  it  resists  decom- 
position for  a  long  time.  The  facts  throw  no  light  upon  the  rate 
of  ^absorption  or  the  date  of  entire  elimination  :  for  we  have  no 
information  on  the  qviantity  of  morphia  taken  by  the  deceased 
persons— the  period  which  they  survived,  the  quantity  found  in 
the  viscera— and  the  viscera  in  which  the  poison  was  detected. 

Strychnia— In  the  year  1827,  Verniere  first  showed  by  an 
ingenious  physiological  experiment  that  the  poison  of  nux  vomica 
(strychnia)  entered  the  venous  blood  by  absorption,  and  that  the 
blood  thus  impregnated,  when  transfused  into  another  animal,  pro- 
duced the  usual  symptoms  of  strychnia-poisoning.    It  is  probable 
that  if  a  very  large  dose  of  nux  vomica  could  be  given  to  one 
animal,  and,  while  labouring  under  its  effects,  a  suflficient  quantity 
of  blood  could  be  safely  taken  from  it  and  transfused  into  the  body 
of  another,  it  might  be  found  that  this  liquid  would  act  as  a  poison 
and  cause  death.    There  are,  however,  insuperable  obstacles  to  the 
performance  of  such  an  experiment  ;  because  if  a  large  dose  of  poison 
be  given  to  the  first  animal,  it  may  die  before  a  sufficient  quantity 
of  blood  is  transfused  from  it.    If  a  small  quantity  of  poison  be 
given,  or  a  small  quantity  of  blood  be  transfused,  the  poison  might 
be  so  dUuted  by  difiiision  that  no  fair  inference  could  be  drawn  from 
the  results.    On  the  other  hand,  if  a  large  quantity  of  blood  be 
transfused,  this  alone  might  cause  the  death  of  the  animal  which 
lost  the  blood,  and  yet  not  be  sufficient  to  produce  fatal  effects  in 
the  other. 

'^^t  ^^P^'^^^y  ^^ch  strychnia  is  absorbed  and  diffused 

through  the  body  varies  probably  according  to  many  circum- 
stances.    On  the  fact  of  its  diffusion,  there  is  one  set  of  experi- 
ments by  Mr.  Blake  :  he  found,  on  introducing  the  nitrate  of 
strychma  into  a  vein,  that  the  action  of  the  poison  on  the  spinal 
cord  was  manifested  by  tetanic  convulsions  in  sixteen  seconds  in 
the  horse,  in  twelve  seconds  in  the  dog,  in  six  and  a  half  seconds 
m  the  fowl,  and  m  four  and  a  half  seconds  in  the  rabbit.  Severe 
symptoms  are  not  produced  until  the  poison  is  diffused  through  the 
circulation  ;  and  the  more  rapidly  it  enters  the  blood,  the^'more 
speedily  do  the  effects  appear.     This  shows  that  accumulation  by 
abso^tion  is  chiefly  concerned  in  the  operation  of  this  poison  Sir 
K.  Ohnstison  killed  a  dog  in  two  minutes,  with  the  sixth  part  of  a 
^ram  dissolved  in  alcohol,  injected  into  the  chest ;  and  a  wild  boar 
«ras  killed  m  ten  mi/,iutes  with  one-third  of  a  grain.     An  instance 
tias  been  privately  communicated  to  me  in  which  a  man  died  in  ten 
minutes  from  a  dose  of  ten  grains  in  solution  !    This  is  the  most 
rapid  case  of  death  yet  known ;  and  there  must  have  been  here  verv 
speedy  absorption  and  diffusion.   Dr.  Harley  injected  one-twelfth  of 
a  gram  ot  acetate  of  strychnia  in  solution  into  the  jugular  vein  of  a 
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fnll-f^rown  dog  •  in  four  seconds  the  animal  became  tetanic,  and  in 
twenty-eight  minutes  it  died.    In  these  cases  the  absoii^tion  of  the 
poison  was  inferred  from  the  physiological  effects  produced  and 
not  from  the  chemical  demonstration  of  its  presence  in  the  blood 
and  tissues.    The  chemical  results  vary  according  to  the  dose  ot 
strychnia  administered  and  the  time  during  which  the  person  sur- 
vives, as  well  as  other  circumstances.  -u  •   •   ^i,   +•  ..f 
Dr  M'Adam  states  that  he  detected  strychnia  m  the  tissues  ot 
a  cat  which  died  in  #%-six  oninutes  after  a  quai-ter  of  a  gram  had 
been  given  ;  and  he  found  it  in  the  ™e  voided  by  a  dog  only 
nine  minutes  after  half  a  grain  had  been  given  to  the  animal  The 
doe  was  not  at  the  time  sufiermg  from  symptoms  of  strychnia- 
TDOisoning.     This  result  shows  that  absorption  takes  place  rapidly, 
and  that  the  urine  is  a  mediuni  of  elimination  even  before  sjoap- 
toms  of  poisoning  are  manifested.  C  Guy's  Hosp.  Reports,  October 
1856  p  393T  In  a  horse  kiUed  in  two  Urns  by  thirty-two  grams 
given  in  divided  doses,  Dr.  M'Adam  found  strydmia  m  the  muse  es 
S;:3,  and  urine  contained  in  the  bladder.    He  did  no^^^^^^^^^ 
in  the  liver,  lungs,  spleen,  kidneys,  or  heart.    (  Pharmaceutical 
Journal,'  Augu«t'l856,  p.  126.)    It  had  not,  therefore  been  de- 
wSed  in  these  organs  within  that  time.    Dr.  Cowan,  of  Glasgow, 
Soifoned  tSee  do^s,  by  giving  to  each  of  them  one  quarter  of  a 
Sof  stryc^m^^^    Dr^Anderson  found  traces  of  the  poison  m  the 
fver  of  one'^dog,  and  Dr.  Easton  found  it  in  the  unne  of  another  ; 
but  the  time  which  they  sui'vived  is  not  stated. 

On  the  other  hand,  Dr.  Harley,  of  University  College,  exainmed 
the  blood  taken  from  the  heart  and  large  vessels  of  a  dog  l^^Jed  by 
the  twelfth  part  of  a  grain  of  acetate  of  strychma  injected  into  the 
twir  ve^^^^^  aiiimal  was  tetanic  m  four  seconds  and  died  in 

Ety  eight  minutes.  The  blood,  on  chemical  analysis  yie  ded 
no  Jtrvchnia  Mr.  Horsley,  of  Cheltenliam,  exammed  the  blood 
and  tiiueTof  a  dog,  which  died  in  six  hours  after  swaUowmg  two 
ZtiTTl^oY^^^%^^  no  strychnia  could  be  detected  m  them.  He 
feXme  a  portioA  of  the  blood  of  the  dog,  about  two  ounces, 

fjti/in  the  blood  and  tissues  but  m  aU^a*^ 
('Pharmaceutical  Journal,  Maicli  100^,  p.  toyj.)  » 

ammaldiedin  halfan  ho^^^^  Orleans  Med.  Gazette,'  Sept 

'.«rS'Vs87?  Dr  Penny,  of  Glasgow,  examined  the  brain  and 
1856,  p.  387.)  ^J^^^- ,;;;^"Jgoned  by  strychma,  mthout  detecting  a 
tre";oLol'lirarbe7n  IsseJed  that  strychnia  is  always 
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eliminated  by  the  urine  ;  and  experiments  on  animals,  m  reference 
to  this  point,  have  been  cited.  In  a  case  of  poisoning  by  strychnia, 
which  occurred  to  the  late  Dr.  Geoghegan,  of  Dublin,  m  1856, 
thii-ty  ounces  of  urine  passed  by  the  patient  from  the  fifth  to  the 
thirty-first  hour  after  symptoms  had  commenced,  when  carefully 
analysed,  did.  not  yield  any  trace  of  strychnia.  Dr.  De  Vrij  ex- 
amined the  urine  passed  in  twenty-four  hours  by  a  patient  taking 
half  a  grain  of  nitrate  of  strychnia  daily,  medicinally,  but  he  did  not 
find  in  it  any  trace  of  the  alkaloid.  ('  Pharm.  Jour.'  March  1857, 
p.  450.)  A  case  of  some  interest  occurred  to  Mr.  Wilkins,  of  New- 
port, in  the  Isle  of  Wight,  in  February  1857.  A  gentleman  died, 
under  the  usual  symptoms,  in  about  six  hours  after  taking  three 
grains  of  strychnia  for  the  purpose  of  self-destruction.  The  long 
period  wliich  he  survived  was  most  favourable  for  the  difinision  and 
deposition  of  the  poison.  The  blood  and  the  heart  were  examined 
by  the  late  Mr.  Scanlan  and  myself  ;  portions  of  the  liver  and  lungs 
were  examined  by  Dr.  Christison  and  Dr.  Douglas  Maclagan,  of 
Edinburgh ;  and  one  kidney  was  examined  by  Dr.  Geoghegan,  of 
Dublin.  The  result  was,  no  trace  of  absorbed  strychnia  was  de- 
tected in  any  one  part.  Observations  made  on  the  human  subject 
do  not,  therefore,  support  the  view  that  absorbed  strychnia  is  either 
constantly  eliminated  by  the  urine  or  always  deposited  in  the  tissues 
so  as  to  admit  of  separation  by  chemical  processes  after  death. 

It  is  quite  clear,  therefore,  from  the  negative  results  obtained 
by  gentlemen  many  of  whom  could  have  had  no  intention  to  up- 
hold a  foregone  conclusion,  that  strychnia  is  one  of  the  alkaloids 
which  in  some  cases  is  either  speedily  eliminated,  or,  if  deposited 
in  the  tissues,  is  diffused  in  so  small  a  quantity  that  the  most 
refined  chemical  process  at  present  known  cannot  separate  it.  To 
assert  that  the  minutest  quantity  of  this  poison  can  always,  and 
under  all  circumstances,  be  detected  in  the  solids  and  fluids  of  the 
human  body,  because  an  almost ,  infinitesimal  quantity  can  be  de- 
tected Old  of  it,  is  not  merely  a  simple  absiu'dity,  but  an  untruthful 
statement,  calculated  to  mislead  a  jury  and  to  deceive  the  public. 
Looking  to  what  has  been  discovered  respecting  the  absorption, 
deposition,  and  elimination  of  such  poisons  as  arsenic  and  anti- 
mony (so  easy  of  detection),  it  is  only  reasonable  to  suppose  that 
strychnia  is  not  an  exception  to  the  variations  to  which  they  are 
known  to  be  subject — namely,  that  it  may  be  found  in  one  organ 
or  secretion  and  not  in  another,  and  that  at  one  time  the  body  may 
yield  evidence  of  its  presence,  while  at  another  time  there  may  be 
no  such  evidence  forthcoming. 

Since  the  publication  of  the  former  edition  of  this  work,  other 
cases  have  come  before  competent  analysts, with  the  Hke  variable 
results.  In  one  which  occurred  to  Dr.  Reese,  of  PhUadelpliia,  in- 
volving a  charge  of  murder,  a  woman  lived  five  hours  after  taking 
a  dose  of  strychnia.  The  body  was  not  examined  until  six  weeks 
after  death,  and  the  result  was  that  no  strychnia  could  be  detected 
either  in  the  contents  of  the  stomach  and  intestines,  or  deposited  in 
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the  tissues.  In  September  1869,  a  lady  died  about  three  hours 
after  she  had  taken  a  dose  of  strychnia  in  solution.  The  stomach 
and  liver  were  examined  by  Mr.  Horsley,  of  Cheltenham,  but  no 
strychnia  could  be  detected  in  them. 

In  April  1864  I  was  consulted  by  Dr.  Edwards  in  the  following 
case  : — A  man  set.  43  swallowed,  by  mistake,  five  grains  of  strychnia 
rendered  quite  soluble  by  admixture  with  orange  juice.  Tetanic 
symptoms  soon  came  on  in  a  violent  form,  and  he  died  in  a  little 
more  than  half  an  hour.  Dr.  Edwards  found  about  a  grain  of  the 
alkaloid  in  the  stomach  :  there  was  also  a  portion  of  it  on  the 
tongue.  This  was,  no  doubt,  the  unabsorbed  poison.  He  also 
found  it  in  the  liver.  I  detected  strychnia  in  eight  ounces  of  the 
liver,  but  there  was  none;  in  the  kidney,  nor  in  six  ounces  of  blood. 
In  a  case  which  occurred  to  the  late  Prof.  Casper  of  Berlin,  a  man 
died  in  three  hotirs  and  a  half  horn  a  dose  of  five  grains  of  strychnia. 
Three  grains  were  procured  from  the  stomach  (unabsorbed),  but 
none  was  found  in  the  blood  or  deposited  in  the  tissues.  It  is 
obvious  in  this  case  that  two  grains  only  could  have  been  removed 
by  absorption,  leaving  but  a  small  quantity  for  deposition  in  the 
tissues. 

The  smallness  of  the  quantity  may  sometimes  explain  the  nega- 
tive results.  In  an  experiment  in  which  a  rabbit  was  killed  in 
twenty  minutes,  by  one-sixteenth  of  a  grain  of  strychnia  applied  to 
the  cellular  membrane,  no  trace  of  the  poison  could  be  detected  in 
the  heart,  liver,  or  blood.  These  negative  results  do  not  show  that 
strychnia  is  not  absorbed  and  deposited  like  other  poisons,  but 
simply  that  under  certain  conditions  it  cannot  be  detected  in  the 
organs  of  the  body,  in  a  case  in  which  beyond  doubt  it  has  de- 
stroyed life. 

As  absorption  and  elimination  cease  at  the  time  of  death,  the 
detection  of  an  absorbed  substance  in  the  body  will  depend,  cmteris 
pari^iis,  on  the  length  of  time  which  a  person  survives  after  taking 
it.  Dr.  Duprd  found  in  some  experiments  on  the  alkaloid  quinia, 
that  it  was  entirely  eliminated  from  the  body  in  two  days. 

In  reference  to  the  detection  of  the  other  alkaloids  m  an 
absorbed  state,  there  is  an  absence  of  facts.  That  they  enter  the 
blood  by  absorption  is,  physiologically  speaking,  placed  beyond 
doubt ;  but  whether,  when  there,  they  are  partially  changed,  or 
deposited  unchanged  in  the  organs,  has  not  yet  been  satisfactorily 
estabhshed  by  experiment.  I  have  elsewhere  published  some 
observations  on  this  subject  ('  Guy's  Hospital  Reports,'  Oct.  1856), 
and  the  researches  of  Dr.  De  Vrij,  of  Rotterdam,  have  more 
recently  led  him  to  the  conclusion  that  that  part  of  the  alkaloid 
strychnia  which  acts  mortally,  is  decomposed  in  the  livmg  body 
('  Pharm.  Journal,'  March  1857,  451) ;  and  the  same  may  be  true 
of  other  alkaloids. 

M.  Bussy  found,  in  giving  to  a  dog  an  aqueous  solution  ot  ex- 
tract of  belladonna  (atropia)  that  in  fifteen  mimites  there  was  a  per- 
ceptible dilatation  of  the  pupils  of  the  eyes— a  clear  proof  that 
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atropia  had  been  absorbed  and  had  so  far  saturated  the  blood  as  to 
paralyse  the  ciliary  nerves.  ('  Ann.  d'Hygifene,'  1847,  vol.  2,  p.  418.) 

Dr.  Biirman,  in  referring  to  the  alkaloid  conia,  quotes  some 
experiments  by  Zalewski,  which  show  that  the  poison,  after  being 
given  to  an  animal,  speedily  appears  in  the  urine,  and  is  constantly 
present  in  that  secretion  durizig  the  progress  of  the  toxic  symptoms. 
The  alkaloid  is  excreted  entirely  through  the  kidneys,  having  been 
detected  in  the  urine  of  a  dog  two  and  a  half  days  after  the  adminis- 
tration of  the  poison.  ('On  Conia,'  1872,  p.  35.)  MM.  Voisin 
and  Louisville  have  made  a  similar  observation  respecting  curarina. 
They  found  that  this  poison  was  speedily  eliminated  in  the  urine  of 
animals  which  had  been  poisoned  by  the  hypodermic  injection  of 
curara.  It  was  discovered,  not  only  chemically,  but  physiologically, 
as  they  found  that  the  urine  of  one  animal  injected  iiito  a  wound, 
caused  the  death  of  another  under  the  symptoms  of  curara  poison- 
ing. They  also  found  that  the  urine  of  an  animal  poisoned  with 
curara  contained  sugar.    ('Ann.  d'Hyg.'  1866,  vol.  2,  p.  155.) 

In  a  remarkable  case  of  poisoning  by  nicotina,  in  Belgium,  in 
1847,  M.  Stas  announced  the  discovery  of  this  allfaloid  in  the 
tissues  ;  but  it  is  questionable  whether,  from  the  parts  in  which  it 
was  found,  this  was  not  some  portion  of  the  nicotina  which  had 
been  imbibed  by  the  organs,  rather  than  that  wliich  had  been 
absorbed  and  deposited  in  them.  No  cases  are  given,  or  facts 
mentioned,  which  will  enable  us  to  fix  the  time  for  absorption, 
deposition,  and  elimination  ;  but  M.  Stas  makes  this  general  state- 
ment : — '  I  have  applied  the  principles  just  laid  down  (by  his 
method  of  research)  to  morphia,  codeia,  strychnia,  brucia,  veratria, 
emetina,  colchicina,  aconitina,  atropia,  and  hyoscyamia  ;  and  I  have 
been  able,  without  the  slightest  difficulty,  to  separate  these  dMerent 
alkaloids  when  previously  mixed  with  foreign  matters.'  These 
results,  however,  cannot  be  taken  as  referring  to  the  separation  of 
the  poisons  above  mentioned  (deposited  as  a  result  of  absorption) 
froni  the  viscera  of  human  beings  or  animals  which  had  taken  them 
during  life  ;  for  on  this  subject  there  is  no  account  of  a  single  ex- 
periment. The  analysis  refers  to  the  separation  '  of  strychnia  and 
brucia  from  nux  vomica,  veratria  from  the  extract  of  veratrum, 
emetina  from  the  extract  of  ipecacuanha,  colchicum  from  the  wine 
of  colchicum,  aconitina  from  an  aqueous  extract  of  monkshood 
hyoscyamia  from  a  very  old  extract  of  henbane,  and  finally  atropia 
from  an  old  tincture  of  belladonna.  (Flandin,  '  Traite'  des  Poisons,' 
vol.  3,  pp.  134  and  255, 1853.)  Facts  of  this  description  have  only 
a  pharmaceutical  interest,  for  until  the  results  have  been  verified 
by  repeated  analyses  of  the  organs  of  persons  poisoned  by  the  dif- 
ferent substances,  and  dying  at  long  or  short  intervals,  they  are  of 
very  little  value  to  a  medical  jurist.  Some  of  the  poisons  which 
M.  Stas  mentions,  will  destroy  life  in  a  minute  fractional  proportion 
of  a  grain  ;  and  no  process,  however  dehcate,  can  make  up  for  a 
very  small  quantity  of  poison  distributed  by  the  circulation  through 
an  enormous  mass  of  animal  matter. 
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CHAPTER  7. 

EinnNATION    OF    ORGANIC    POISONS.  SBEPENT    POISON.  EABIES.  INSECT 

POISONS. — ELIMINATION  BY  THB  BILE,  SALIVA  AND  MILK. — THEOUGH 
THE  SECRETIONS  OF  SBEOUS  AND  Ml^COUS  MEMBRANES. — TRANSFERENCE 
OF  POISONS  FROM  THB  SKIN  TO  THE  STOMACH  AND  INTESTINES. 

SERPENT-Poisoisr. — It  lias  been  elsewhere  stated (j).  8)that  this  poison 
undergoes  absorption,  altliougli  as  it  is  emitted  from  tlie  serpent  in 
a  wound,  it  may  be  truly  said  to  operate  by  injection  into  tlie  blood. 
Although,  a  neurotic  poison,  a  fact  established  by  its  action  on 
the  nervous  system,  it  possesses,  according  to  Dr.  Fayrer,  local 
irritant  properties,  for  when  applied  to  the  mucous  membrane  oi 
the  eye  it  caused  violent  inflammation  with  swelling  of  the  eye- 
lids. He  states  that  persons  bitten  by  the  cobra  generally  com- 
plain of  a  severe  or  burning  pain  in  the  part,  and  this  is  followed 
by  swelling  and  lividity  of  the  surrounding  skin,  and  in  some- 
instances  by  gangrene  of  the  skin  and  subjacent  cellular  tissue 
with  other  changes  indicative  of  general  blood-poisoning.  ('  Tha- 
natophidia,'  p.  36.)  The  poison  itself  is  a  glairy  colourless  viscid 
liquid,  almost  neutral  in  reaction.  It  has  the  property  of  destroying 
by  contact  the  irritability  of  the  voluntary  muscles,  and  as  it  is 
injected  from  the  serpent's  tooth,  it  has  a  septic  effect,  the  muscles 
having  a  tendency  to  undergo  rapid  decomposition. 

Tliis  powerful  organic  poison  is  subject  to  elimination.  Dr. 
Fayrer  states  that  it  is  excreted  by  the  kidneys  and  mammary 
glands,  and  probably  also  by  the  salivary  glands  and  mucous  mem-, 
brane  of  the  stomach.  It  has  produced  fatal  effects  on  a  child  by 
its  elimination  through  the  milk  (p.  42).  Its  passage  into  the  urine 
by  the  kidneys  was  demonstrated  by  an  experiment  performed  bj 
Mr.  Richards,  of  Balasore,  who  found  that  some  urine  from  a  dog. 
poisoned  by  the  bite  of  a  sea-snake  {E^l,Jlyd/^■ina  Bengalensis)^  kiUec 
a  pigeon  in  twenty-two  hours  after  being  hypodermicaUy  injected. 
This  gentleman  also  proved  that  the  saliva  was  a  medium  of  elimi- 
nation. He  found  that  one  drachm  of  a  greenish  coloured  saliva, 
which  flowed  from  the  mouth  of  a  dog  poisoned  by  cobra-venom, 
killed  a  pigeon  in  two  hours.  At  the  time  the  fluid  flowed  from 
its  mouth  the  animal  was  paralysed  and  motionless.  ('  Proc.  R.  S. 
Jan.  1874,  p.  129.)  ,  .  ^  , 

Babies.— In  reference  to  the  poison  of  rabies,  this  appears  to  b« 
transmitted  entirely  by  the  saHva  of  the  dog  ■;  but  whether  it  arise? 
from  spontaneous  changes  in  the  saliva  or  whether  this  secretion  if 
a  medium  of  ehmination  for  an  organic  poison  generated  by  disease 
in  the  animal,  has  not  been  determined. 

The  most  remarkable  feature  of  this  poison  is  that  its  effects  are 
so  slowly  produced.  My  colleague,  Mr.  J.  C.  Forster,  who  has 
oiven  some  attention  to  the  subject  of  hydrophobia  in  man,  tnds 
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that  out  of  thirteen  cases  which  he  had  collated,  the  shortest  tune 
that  elapsed  between  the  bite  and  the  appearance  of  the  disease, 
was  foiu-  weeks,  and  the  longest— in  one  case  only— five  to  seven 
years !  In  the  remaining  eleven  cases  the  disease  showed  itself  at 
various  periods  within  eleven  months— the  most  protracted  cases 
being  those  in  which  the  persons  had  been  bitten  through  the 
clothes.  Comparing  this  with  other  animal  poisons,  he  states  that 
sypliilis  never  exceeds  a  month  from  the  time  of  contact  to  the 
appearance  of  the  symptoms.  The  pysemic  poison  ceases  to  be 
dangerous  so  soon  as  its  source  is  removed,  but  in  hydrophobia  the 
poison  may  be  dormant  in  the  system  for  at  least  a  year  before 
showing  its  elfects  !  From  his  observations  the  common  belief  that 
pain  and  irritation  are  felt  in  the  wound  before  the  attack  is 
erroneous.  Local  irritation  was  observed  in  only  one  out  of 
thirteen  cases;  but  there  was  pain  in  the  course  of  the  nerves 
leading  from  the  injured  part.  This  was  one  of  the  most  marked 
symptoms  of  the  commencement  of  the  attack.  The  other  striking 
symptom  was  not  the  dread  of  liquids,  but  the  inability  to  perform 
tiie  act  of  swallowing  when  the  liquid  was  taken  into  the  mouth. 
('  Guy's  Hosp.  Rep.'  1866,  pp.  18,  21.) 

From  the  length  of  time  required  for  the  production  of  symp- 
toms, it  might  be  inferred  that  absorption  was  entirely  suspended 
in  reference  to  the  poison  of  rabies,  and  therefore  that  the  early 
removal  of  the  bitten  part  wonld  ensure  safety ;  but  the  disease  has 
shown  itself  even  where  this  practice  has  been  adopted.  Assuming 
that  the  poison  is  absorbed  and  diffused  by  the  blood,  it  appears  to 
require  a  long  time  for  incubation  in  the  blood  before  producing 
the  symptoms  of  the  disease. 

The  animal  poisons  of  the  wasp  and  bee  are  strongly  acid, 
owing,  it  is  supposed,  to  the  presence  of  formic  acid.  Although 
the  quantity  injected  is  infinitesimally  small,  this  poison  causes 
the  most  severe  local  pain  and  swelling,  and  in  some  instances, 
these  local  effects  are  followed  by  sjoicope  and  great  constitutional 
distiirbance.  In  the  'Lancet'  for  1872  (vol.  2,  p.  135)  is  reported 
the  case  of  a  lady  set.  55,  who  died  ai^parently  from  shock  after  she 
had  been  stung  by  a  bee  behind  the  ear.  It  seems  that  she  was  a 
woman  of  a  highly  nervous  temperament,  and  that  she  became 
unconscious  soon  after  the  sting.  A  similar  case  occurred  in 
August  1874.  A  woman  set.  50  was  stung  by  a  hornet.  She  fainted 
and  died  from  shock  soon  afterwards.  Inquests  were  held  in 
both  cases. 

There  is  nothing  to  show  that  this  poison  undergoes  absorption. 
The  quantity  injected  into  the  minute  wound  produced  by  the 
sting  of  the  insect  is  too  small  to  admit  of  being  traced  beyond 
the  wounded  spot.  As  with  the  serpent-poison,  the  effects  are 
produced  by  injection  into  the  blood. 

Elimination  has  been  hitherto  considered  chiefly  as  it  takes  place 
by  the  wine.    Bile,  saliva,  and  milk,  as  well  as  the  mucous  and 
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serous  secretions  of  the  body,  are  also  media  by  which  poisons  are 
ejected.  Metallic  poisons  which  are  deposited  in  the  liver  pass  off 
through  the  bile.  Mercury  is  especially  eliminated  in  the  saliva, 
and  arsenic  and  antimony  in  mucous  and  serous  Uquids. 

The  milk  has  been  but  little  examined  for  the  presence  of 
poisons.  In  one  instance,  in  which  a  cow  suffered  from  the  effects 
of  lead-poisoning,  the  animal  having  licked  up  a  quantity  of  white 
paint,  I  found  traces  of  lead  in  the  milk  a  few  hours  after  the 
poison  had  been  swallowed.  ('Guy's  Hosp.  Reports,'  184.1.  No.  12.) 
It  is  a  well-known  fact,  in  reference  to  a  woman  while  suckling, 
that  medicinal  and  noxious  substances  are  conveyed  rapidly  by  the 
milk  into  the  body  of  the  child,  and  may  seriously  affect  it  (p.  22.) 
A  case  is  quoted  by  Sir  R.  Christison,  which  will  serve  as  an 
illustration.  It  occmred  to  M.  Minaret,  a  French  physician.  A 
young  woman,  who  was  taking  medicinal  doses  of  tartar  emetic 
for  pleurisy,  suckled  her  infant,  and  it  was  observed  that  tlie  cliild 
was  attacked  with  a  fit  of  vomiting  immediately  after  every 
attempt  to  stick  the  breast.  ('  On  Poisons,'  p.  483.) 

Even  the  serpent-poison,  according  to  Dr.  E'ayrer,  is  elimi- 
nated by  the  mammary  glands,  and  passes  off  with  the  milk.  In 
proof  of  this  statement,  he  quotes  a  case  reported  by  Mr. 
Shercore,  of  Calcutta.  '  An  infant  was  suckled  by  its  mother 
after  she  had  been  bitten  by  a  venomous  snake  of  unknown 
species.  The  child  died  in  two  hours  after  it  had  partaken  of 
the  milk,  evidently  from  the  effects  of  the  poison. '  It  is  remark- 
able that  the  cliild  took  the  breast  before  any  marked  symptoms  of 
poisoning  had  occurred  in  the  mother.  ('  Thanatophidia,'  p.  43.) 
Tliis  case  furnishes  a  proof  that  serpent-poison  may  be  absorbed 
by  the  gastric  mucous  membrane  of  an  infant  in  sufficient  quantity 
to  cause  death. 

M.  Jacquemin  examined  the  milk  of  a  cow  which  had  been 
severely  wounded  while  at  pasture.  The  wound  had  been  dressed 
with  carbolic  acid.  He  states  that  he  detected  carbolic  acid  in  the 
milk  drawn  from  the  cow.   ('  Pharm.  Jour.  1874,'  April  25,  p.  852.) 

Mr.  Steele  states  that  two  ewes  were  bitten  by  a  rabid  dog. 
Rabies  appeared  in  them  about  six  weeks  afterwards  and  they  were 
killed.  One  had  two  lambs,  the  other  one.  At  first  these  lambs 
were  permitted  to  suckle.  They  were  subsequently  attacked  with 
rabies,  and  were  then  killed.  '  It  appears  highly  probable  that  they 
received  the  poison  through  the  milk,  because  they  were  removed 
from  the  ewes  a  month  before  these  became  affected  ;  there  was  no 
mark  of  their  having  been  bitten,  nor  is  it  proved  that  a  sheep  can 
communicate  the  poison  by  a  bite,  either  before  or  after  it  has 
been  attacked  with  rabies.  ('  Med.  Gaz.'  vol.  25,  p.  160.) 

These  facts  are  sufiicient  to  show  that  mineral  and  organic 
poisons  escape  from  the  body  through  the  milk. 

Serous  elimination. — In  a  case  of  poisoning  with  arsenuretted 
hydrogen.  Dr.  O'Reilly  examined  a  quantity  of  reddish-colo\u-ed 
liquid  which  had  been  effused  in  the  chest,  and  he  found  in  it 
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arsenic.  This  proves  that  arsenic  is  eliminated  in  the  liquid 
eflused  from  serous  membranes. 

Dr.  Chatin  has  applied  these  results  practically  as  an  additional 
aid  to  diagnosis  in  a  case  of  poisoning  with  arsenic.  He  applied  a 
blister  to  the  chest  of  a  woman  suffering  from  the  effects  of 
arsenic.  He  collected  ten  drachms  of  serum  from  the  bUster,  and 
he  obtained  from  the  arsenic  contained  in  it  sixteen  weU-marked 
metalHc  deposits  by  the  use  of  Marsh's  process.  ('Journal  de 
Cliimie,'  1847,  p.  329.) 

Mucous  eliminaiion. — Tliis  has  been  especially  noticed  with 
respect  to  arsenic  and  antimony.  In  a  preceding  page,  the  dif- 
fusion of  arsenic  in  the  body  by  the  mucous  secretions  has  been 
already  noticed.  To  some,  who  have  not  considered  this  question 
in  aU  its  bearings,  it  may  appear  a  startling  proposition  to  make — 
that  arsenic  may  be  found  after  death  in  the  stomach  of  a  person 
who  has  not  taken  any  of  the  poison  by  the  mouth.  This  fact, 
unless  explained,  might  wrongly  involve  an  innocent  person  in  a 
charge  of  criminal  poisoning,  and  it  might  lead  to  an  erroneoiis 
iirference  respecting  the  time  at  wMch  poison  had  been  taken  or 
administered.  Orfila  found  arsenic  in  the  stomach  and  intestines 
of  a  dog  which  had  been  killed  in  four  hours  by  the  application 
of  three  grains  of  the  poison  to  the  cellular  tissue.  The  late  Dr. 
Brinton  injected  ten  grains  of  tartar  emetic  dissolved  in  water, 
into  the  femoral  vein  of  a  dog.  At  the  end  of  fifteen  minutes, 
the  animal  was  killed,  and  the  contents  of  the  stomach,  then  in. 
the  act  of  digestion,  were  examined.  They  were  found  to  contain 
antimony  in  rather  large  proportion.  This  proved  that  the  poison 
was  not  only  transferred  from  the  thigh  to  the  stomach,  but  that  it 
was  rather  rapidly  transferred  to,  and  accumulated  in,  that  organ. 

Dr.  Pavy  and  I  performed  experiments  on  dogs,  in  order  to  test 
the  accuracy  of  tliis  theory  of  transference.  Solutions  of  tartar 
emetic,  varying  from  two  to  six  grains,  were  injected  into  the 
jugular  veins  of  three  dogs.  The  animals  died  in  from  eight  hours 
to  thirty.  Antimony  was  found  in  each  case  in  the  contents  of 
the  stomach  and  intestines,  but  always  in  small  proportion.  Other 
experiments  performed  with  a  solution  of  arsenic  were  attended 
with  similar  results.  One  animal  died  in  ten  hours  after  the  in- 
jection of  one  grain,  and  another  in  eighteen  hours  after  the 
injection  of  two  grains  of  arsenic  in  solution.  In  a  tliird  experi- 
ment, the  mixed  poisons  were  injected,  and  the  animal  died  in 
twelve  hours.  Arsenic  and  antimony  were  found  in  the  fluids  of 
the  stomach  and  intestines  in  each  experiment.  (Guy's  Hosp 
Reports,  1860,  p.  397.) 

Dr.  Eraser  obtained  results  of  a  similar  kind  in  his  experi- 
ments with  the  extract  of  Calabar  bean.  He  injected  five  grains  of 
the  extract  dissolved,  into  the  jugular  vein  of  a  dog.  The  animal 
died  in  eleven  minutes.  An  extract  was  made  of  the  contents  of 
the  stomach,  and  a  small  portion  applied  to  the  conjunctiva  of  a 
rabbit.    The  well-known  physiological  effect  of  this  substance  waa 
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soon  manifested.  The  pupil  strongly  contracted  and  remained  so 
for  an  hour.  ('  Physiological  Action  of  the  Calabar  Bean,'  1867,  p.  4.) 

These  facts  connected  with  mucous  elimination  convey  a  warn- 
ing to  medical  witneses  who  rely  strongly  upon  the  detection  of 
traces  of  poison  in  the  stomach  and  intestines  as  a  proof  that  the 
poison  has  necessarily  been  administered  or  taken  by  the  mouth. 
The  detection  of  poison  in  these  parts  simply  shows  that  it  must 
have  entered  the  body  by  some  channel,  either  by  the  moiith  or  by 
the  skin.  In  these  cases  the  amount  of  poison  found  is  always 
very  small,  and  always  in  solution  in  the  fluids.  If  it  be  found  in 
lumps,  or  powder,  or  largely  dissolved  in  the  liquids  of  the  stomach, 
these  conditions  woiild  be  inconsistent  wtth  mucous  elimination. 

In  Februaiy  1864,  the  following  case  was  remitted  to  me  for 
examination  by  Secretary  Sir  George  Grey.  A  girl  aet.  nine,  the 
daughter  of  a  man  named  Boutman,  died  after  a  short  illness  with- 
out medical  attendance.  The  cause  of  death  was  obscure  :  the 
symptoms  resembled  those  of  arsenic,  but  there  was  no  evidence 
of  administration  in  food,  and  the  girl  died  from  exhaustion,  only 
after  nine  days.  It  turned  out  that  a  day  or  two  before  the  fatal 
illness  set  in,  the  step-mother  had  rubbed  a  portion  of  white 
precipitate  ointment  into  the  scalp  of  the  child  to  destroy  vermin. 
Some  white  arsenic  had  been  unknowingly  mixed  with  tins  omt- 
ment.  This  had  caused  the  child's  death  by  absorption.  Arseiuc 
was  found  in  the  scalp,  and  in  very  small  quantity,  in  a  dissolved 
form,  in  the  mucous  fluids  of  the  stomach  and  intestmes,  as  well  as 

in  the  liver.  .  . 

The  woman  was  suspected  of  having  destroyed  the  cliild  mten- 
tionaUy.  She  was  a  step-mother,  and  was  reported  to  have  ill- 
treated  the  child  on  various  occasions.  The  question  before  the 
coroner's  iury  was  :  As  poison  was  found  m  the  stomach,  did  she 
give  to  the  deceased  any  arsenic  in  her  food  ?  They  were  mchned 
to  adopt  this  view,  but  the  presence  of  arsenic  m  the  stomach  and 
intestines  was  ascribed  simply  and  entirely  to  the  elunmation  ot 
the  poison  by  the  mucous  secretions  ;  and  a  verdict  was  returned 
accordingly.  ('  Guy's  Hosp.  Reports,'  1864  p.  220  )  The  arsenic 
found  was  in  traces,  perfectly  dissolved  m  the  fluids.  The  symp- 
toms were  slow  in  appearing,  and  at  no  time  urgent,  and  the  case 
only  proved  fatal  after  nine  days.  These  facts  were  consLstent  with 
the  introduction  of  the  poison  by  the  skin.  At  an  earliei-  date,  the 
detection  of  the  poison  in  the  stomach  in  such  a  case  imght  have  led 
to  a  conviction  for  murder.  _  j  +i  „ 

It  is  strange  that  mucous  elimination  by  the  stomach  and  the 
fallacies  to  which  it  may  give  rise  should  have  been  so  long  over- 
looked by  medical  jurists,  because  it  has  been  generally  kiioAm  that 
the  saliva  was  a  medium  for  eHmination,  and  tins,  as  we  know,  is  a 

mucous  secretion.  ,  ■,   ,  i 

From  these  facts  it  must  not  be  supposed  that  so  long  as  arsenic 
or  antimony  remains  in  any  part  of  the  body,  it  ^^^ll  be  found 
in  the  stomach.    After  death  it  may  be  detected  m  the  liver  and 
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kidneys,  and  not  in  the  contents  of  the  stomach  and  intestines  In 
the  case  of  McMxollen  (Liverpool  Summer  Ass.  1856),  Mr.  Watson 
found  no  antimony  in  the  stomach  or  contents,  while  it  was  most 
abundant  in  the  liver,  spleen,  and  the  kidneys.  Like  arsenic  it  is 
not  found  in  equal  proportion  in  aU  the  solid  organs  or  m  aU  the 
fluid  secretions.    One  may  contain  it  and  another  not. 


CHAPTER  8. 

EEMOTB  OR  SYSTEMIC  ACTION  OF  POISONS.  OEGANS  SPECIAIiY  AFFECTED.  

CAUSE  OF  DEATH. — PEOPORTION  OF  POISON  CONTAINED  IN  THE  BLOOD 
IN  FATAL  CASES. — PHYSICAL   AND  CHEMICAL  CHANGES  PEODUCED  IN  THE 

BLOOD  BY  POISONS. — CHANGES  PRODUCED  IN  CERTAIN  POISONS.  SPECTRAL 

ANALYSIS  OF  POISONED  BLOOD.  ANTAGONISTIC  POISONS.  TREATMENT  OF 

CASES  OF  POISONING.  ALLEGED  ANTIDOTES.  GBNBEAL  CONCLUSIONS. 

Remote  or  systemic  action  of  poisons. — By  this  we_  are  to  under- 
stand that  power  wliichmost  poisons  possess  of  affecting  some  organ 
or  organs  remote  from  the  part  to  which  they  are  applied.  The 
same  substance  often  possesses  both  a  local  and  remote  action  : 
but  some  poisons  affect  one  organ  remotely,  and  others  another. 
Cantharides,  a  poison  which  has  a  violent  local  action  as  an  ii-ri- 
tant,  to  whatever  part  of  the  body  it  may  be  applied,  affects 
remotely  the  urinary  and  generative  organs.    Mercury  affects  the 
salivary  glands.    Morpliia,  whether  applied  to  a  wound  or  to  the 
mucous  membrane  of  the  stomach,  affects  the  brain.  DigltaHs 
taken  internally  affects  the  heart ;  strychnia,  the  upper  part  of  the 
spinal  marrow ;  prussic  acid,  the  brain  and  spinal  marrow.  Bella- 
donna produces  a  dilatation  of  the  pupils  by  paralysing  the  ciliary 
nerves,  and  it  produces  this  effect  whether  apphed  locally  to  the 
eye  or  taken  into  the  stomach.    MM.  KoUiker  and  Pelikan  state 
that  the  Tanghinia,  or  poison  of  Madagascar,  has  a  paralysing 
action  on  the  heart  and  muscular  system  especially.    It  paralyses 
the  nerves ;  but  they  regard  it  as  essentially  a  muscular  poison. 
('Proc.  of  Royal  Society,'  No.  30,  vol.  9,  p.  174.)  The  curara  poison, 
when  it  acts  rapidly,  destroys  life  without  producing  convulsions, 
and  exerts  a  special  paralysing  influence  on  the  nervous  system. 
It  acts  in  a  mode  precisely  the  reverse  of  strychnia.    It  destroys 
the  nervous  system  from  the  circumference  to  the  centre,  while 
strychnia,  in  producing  violent  convulsions,  destroys  it  from  the 
centre  to  the  circumference.    Strychnia  acts  upon  the  nerves  of 
motion  and  sensation.   It  frequently  exalts  sensibility  to  a  very  high 
degree.    Curarina,  the  alkaloid  of  curara,  operates  only  by  para- 
lysing the  nerves  of  motion,  the  paralysis  of  those  of  sensation 
being  simply  a  consequence  of  the  asphyxia  resulting  from  the 
cessation  of  respiration.    But  while  curara  paralyses  the  nerves  of 
motion,  it  does  not  destroy  the  contractiUty  of  the  involuntary 
muscles ;  the  heart  continues  to  beat  in  animals  poisoned  by  it. 
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(Bernard,  op.  cit.  316,  341,  346.)  This  remarkable  poison  allows 
of  an  entire  separation  of  the  two  functions  of  the  nervous  system, 
— motion  and  sensation.  In  the  action  of  chloroform  a  converse 
effect  has  been  noticed:  there  has  been  a  complete  paralysis  of 
sensation,  wliile  the  nerves  of  motion  have  retained  their  power. 

Strychnia  appears  to  exert  no  poisonous  action,  or  but  a  slight 
effect,  on  animals  destitute  of  spinal  marrow.  Bernard  has  made 
this  observation  on  leeches,  and  I  have  found  that  the  laxvee  of 
insects  may  be  immersed  in  a  strong  solution  of  strychnia,  or  even 
covered  with  finely-powdered  acetate  of  strychnia,  without  any 
indication  of  the  effects  produced  on  vertebrated  animals  by  this 
poison.  Aconite  has  both  a  local  and  a  remote  action.  The  root 
when  chewed  causes  a  peculiar  tingling  and  numbness  of  the  lips. 
Its  remote  action  as  a  result  of  absorption,  is  manifested  cliiefly  on 
the  nerves  of  sensation.  The  late  Dr.  Pereira  found  that  an  alco- 
holic extract  of  the  root  produced  complete  loss  of  sensibility  in  a 
dog,  although  the  animal  was  able  to  walk.  ('Mat.  Med.'  vol.  2, 
part  2,  p.  686. )  Dr.  Fayrer  noticed  the  reverse  effects  with  the  cobra- 
poison.  The  sensory  nerves  were  but  little  affected  by  it;  they 
retained  their  power  after  the  motor  nerves  were  paralysed.  This 
poison  also  caused  paralysis  of  the  reflex  function  of  the  cord.  In 
some  cases,  this  action  is  more  obscure ;  and  the  same  poison  will 
affect  remote  organs  differently,  according  to  the  form  and  quantity 
in  which  it  may  have  been  taken  and  perhaps  according  to  pecu- 
liarity of  constitution  in  the  person.  Conia  (the  poison  of  hem- 
lock) paralyses  the  motor  nerves  as  well  as  the  spinal  cord  ;  but 
Dr.  Fraser  noticed  that  this  remote  action  differed  according  to 
the  dose.  Wlien  small,  the  motor  nerves  were  paralysed  before  the 
reflex  function  of  the  cord,  but  when  large  the  cord  was  paralysed 
before  the  nerves.  So  with  regard  to  the  cobra-poison  Dr.  Fayrer 
found  that  its  actidn  on  the  heart  depended  on  the  dose.  Under 
small  doses,  the  heart  continued  to  i3ulsate  vigorously  long  after  all 
motion  had  ceased  in  the  voluntary  muscles,  and  the  strongest 
irritation  to  the  spinal  cord  and  motor  nerves  produced  no  effect. 
When  however,  a  large  quantity  of  cobra-poison  was  introduced  at 
once  into  the  circulation  or  absorbed  with  great  rapidity,  the  action 
of  the  heart  was  at  once  arrested.  It  was  not  paralysis  but  tetanic 
contraction  of  the  heart  which  was  produced,  the  poison,  in  fact, 
seeming  to  act  as  an  excessive  stimulus  (Op.  cit.  p.  122). 

The  Calabar  bean  is  a  cardiac  poison :  in  small  doses  it  dimin- 
ishes the  pulsations  of  the  heart,  under  a  large  dose  the  animal 
dies  at  once  from  paralysis  of  the  heart.  It  has  no  action  on  the 
brain.  Sir  R.  Cliristison  maintained  his  consciousness  and  mental 
vigour  while  suffering  from  the  effects  of  this  poison  on  the  heart. 
The  cobra-poison  has  no  direct  action  on  the  brain.  Dr.  Faj^rer 
observed  that  intelligence  was  retained  until  the  last. 

The  mineral  acids  rarely  aftect  the  brain  remotely ;  the  mental 
faculties,  in  cases  of  poisoning  by  them,  commonly  continue  clear 
until  the  last  moment  of  life.  Arsenic  sometimes  affects  the  heart— 
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this  is  indicated  by  syncope ;  at  other  times  the  brain  and  spinal 
marrow — this  is  known  by  the  coma,  stupor,  numbness,  tingling, 
and  pai-alysis  of  the  extremities  that  occasionally  supervene  in 
poisoning  by  this  substance.  In  other  cases  its  effects  have  been 
chiefly  manifested  on  the  spinal  marrow,  indicated  by  violent 
tetanic  convulsions.  Oxalic  acid  was  found  by  Christison  and 
Coindet  to  affect  remotely  either  the  heart,  the  spinal  marrow,  or 
the  brain,  according  to  the  strength  of  the  solution  in  which  it 
was  administered  to  animals. 

In  all  cases  of  acute  poisoning,  i.e.  cases  in  which  the  symptoms 
run  tlirough  their  course  rapidly — whether  the  substance  has  a 
local  action  or  not — death  is  commonly  referable  to  the  influence 
exerted  by  the  poison  on  a  remote  organ  important  to  life.  Most 
poisons  destroy  life  by  affecting  the  heart,  brain,  or  spinal  marrow. 
The  impression  produced  on  either  of  these  important  organs  is, 
however,  not  always  so  intense  as  to  kill ;  for  individuals  have  been 
known  to  recover  from  morphia,  strychnia,  or  prussic  acid,  even 
after  alarming  symptoms,  as  a  result  of  tliis  remote  influence,  had 
manifested  themselves.  In  some  instances,  however,  the  impres- 
sion produced  is  such  as  to  anniliilate  speedily  the  vital  functions. 
Thus  large  doses  of  prussic  acid,  conia,  or  strychnia  may  destroy 
life  in  a  few  seconds  or  minutes,  without  producing  any  perceptible 
local  changes  on  the  body. 

Cause  of  death.  — Wlien  a  poison  like  concentrated  sulphuric  acid 
proves  rapidly  fatal,  without  entering  the  blood  by  absorption, 
death  is  ascribed  to  the  shock  impressed  on  the  general  nervous 
system  from  the  effects  of  the  poison  on  the  living  tissues.  The 
nature  of  the  fatal  impression  thus  produced,  can  no  more  be 
determined  than  the  nature  of  thought  or  sensation.  There  is, 
however,  no  greater  difiiculty  in  conceiving  that  such  an  impression 
may  be  excited  by  a  poison,  than  that  a  slight  mechanical  injury 
in  a  remote  part  of  the  body  may  cause  an  attack  of  tetanus. 
('Addison  and  Morgan  on  Poisonous  Agents,'  p.  64.)  The  fact 
that  the  greater  number  of  poisons  enter  the  blood  and  act  fatally 
through  the  medium  of  this  fluid,  does  not  bring  us  any  nearer  to 
an  explanation  of  the  direct  cause  of  death.  One  hypothesis 
assumes  that  the  organ  remotely  affected,  is  poisoned  by  the  blood 
which  contains  the  substance  dissolved.  The  doctrine  was  sup- 
ported by  Liebig  in  a  modified  form.  He  considered  that  an 
alkaloidal  poison— morphia,  for  example,  might  be  chemically  con- 
verted into  a  substance  like  brain  by  the  subtraction  of  some 
elements  and  the  addition  of  others,  the  quality  of  the  cerebral 
matter  becoming  thereby  changed,  and  rendered  unfit  to  support 
vital  energy. 

The  most  remarkable  fact  connected  with  the  diffusion  of  poison 
in  the  blood  is  the  small  amount  which  is  required  for  the  destruc- 
tion of  life.  This  may  be  tested  by  the  smallest  fatal  doses  of  some 
well-known  substances.  In  one  weU-observed  case,  two  grains 
of  arsenic,  given  over  a  period  of  five  days,  destroyed  the  life  of  an 
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adult.  Supposing  tlie  whole  of  this  quantity  had  entered  into  and 
remained  in  the  blood,  it  would  have  formed  only  the  98,000th 
part  by  weight  of  this  liquid,  but  as  elimination  and  deposition  go 
on  simultaneously,  the  proportion  actually  in  the  blood  at  any 
given  time  must  have  been  much  less  than  this  ;  and  yet  there  can 
be  no  doubt  that  the  poison  destroyed  life  by  its  action  on  the 
blood  !  Half  a  grain  of  strychnia  has  destroyed  the  life  of  an  adult 
in  twenty  minxites.  Admitting  that  the  whole  was  absorbed  and 
equally  diffused  in  the  blood,  it  would  have  amounted  only  to  the 
392,000th  part  by  weight.  A  child  has  thus  been  destroyed  by  the 
sixteenth  j)art  of  a  grain.  Assuming  that  all  was  absorbed  and 
retained  in  the  four  hours  during  which  the  child  survived,  the  pro- 
portion held  by  the  blood  would  have  been  only  the  1,344,000th 
part.  The  lethal  principle  in  serpent-poison  would  probably  form 
a  much  smaller  proportion  than  any  of  those  here  given.  From  Dr. 
Fayrer's  experiments  on  cobra-poison,  there  is  reason  to  believe 
that  the  greater  part  is  retained  in  the  blood.  ('  Proc.  E..  S.'  Jan. 
1874,  p.  132.)  But  the  quantity  there  present  at  any  one  time 
is  infinitesimally  small.  Still,  it  is  sufficient  to  render  the  blood 
poisonous  to  other  animals. 

Changes  produced  in  the  Blood.— Theve  are  few  physiologists 
who  doubt  that  all  absorbed  poisons  act  through  the  blood,  and 
that  they  alter  its  physical  or  its  chemical  properties  :  sometimes 
manifested  by  an  alteration  in  its  consistency,  or  by  a  change  of 

colour  a  portion  of  the  poisonous  substance  itseK  simultaneously 

undergoing  a  change.  In  some  instances  the  blood  is  rendered 
directly  poisonous  to  other  animals,  producing  symptoms  and 
death  like  the  original  poison.  Tliis  is  remarkably  illustrated  by 
the  effects  of  the  cobra-poison,  the  presence  of  which  does  not 
admit  of  any  chemical  demonstration.  Dr.  Fayrer  found  that  a 
few  drops  of  the  blood  of  a  dog  killed  by  the  bite  of  a  cobra 
caused  death  in  seventy-five  minutes  when  injected  into  the  thigh 
of  a  fowl.  ('  Thanatophidia,'  pp.  80-83.)  He  considers  from  tliis 
that  the  removal  of  the  poisoned  blood  and  the  substitution  of 
healthy  blood  for  it  by  transfusion,  would  form  a  rational  mode  of 

treatment.  .   ,  ,  j     j  i. 

Among  early  observations  on  the  chemical  changes  produced  by 
poisons  in  the  blood  are  those  of  Sir  R.  Christison  on  the  effects 
produced  by  oxalic  acid.  He  could  not  discover  any  oxalic  acid  m 
the  vena  cava  of  a  dog  wliich  had  died  in  tliirty-six  seconds  from 
the  injection  of  eight  and  a  half  grains  of  that  poison  mto  the 
femoral  vein.  ('On  Poisons,'  p.  18.)  Bernard  also  announced 
the  conversion  of  cyanide  of  merctu-y  into  hydrocyamc  acid  while 
traversing  the  capillary  system  of  the  lungs.  (Op.  cit.  p.  66.) 
Organic  poisons  may  undergo  similar  changes,  although  this  is  a 
matter  of  inference  rather  than  of  proof.  With  some,  however,  it 
admits  of  demonstration. 

The  vapours  of  chloroform  and  ether,  nitrous  oxide,  sulphuretted 
hydrogen,  carbonic  acid,  and  other  gases  darken  the  blood.  The 
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vegetable  alkaloids  stiyclinia  and  morpliia  darken  it  and  render  it 
fluid.  Tliis  darkening  of  the  blood  has  been  in  some  cases  ascribed 
to  the  effects  of  indiiced  asphyxia,  as  on  re-exposure  to  the  air  the 
blood  has  again  become  florid  red.  Oxalic  acid  gives  to  it  a  dark 
brown  colour,  aniline  a  crimson  purple,  and  prussic  acid  in  some 
cases  a  dark  purple. 

Dr.  Fraser  observed  that  the  blood  obtained  from  animals 
■which  had  been  poisoned  by  the  Calabar  bean  (physostigmia)  was 
generally  dark  in  colour  ;  but  when  drawn  from  the  left  side  of 
the  heart  after  a  very  large  dose  of  the  poison,  it  had  the  scarlet 
hue  of  arterial  blood.  It  frequently  remained  semi-fluid  for  some 
time  and  then  clotted  loosely.  In  dogs  and  rabbits  the  red-blood 
corpuscles  were  changed  in  form,  and  presented  various  irregu- 
larities of  outHne,  among  which  a  well-marked  stellar  crenation 
preponderated.  ('On  Calabar  Bean,'  p.  55.)  Fontana  long  ago 
stated  that  the  serpent-poison  darkened  the  blood  and  prevented 
coagulation.  It  appears,  from  more  recent  observations,  that  the 
cobra-poison  kills  without  destroying  the  coagulability  of  the 
blood,  while  the  poison  of  the  daboia — another  Indian  serpent- 
causes  in  the  blood  perfect  and  permanent  fluidity.  The  blood 
was  no  doubt  altered,  but  no  corpuscular  changes  could  be  detected 
in  it. 

Arsenic,  antimony,  corrosive  sublimate,  and  the  greater  num- 
ber of  mineral  and  metallic  poisons  produce  no  change  in  colour 
or  physical  properties.  Although  we  are  unable  to  prove  by 
experiment  what  chemical  changes  the  blood  itself  undergoes,  it 
is  easy  to  show,  with  respect  to  some  of  these  substances,  that  they 
are  themselves  partially  converted  into  other  bodies  while  circulat- 
ing, and  this  can  only  take  place  at  the  expense  of  the  constituents 
of  the  blood. 

There  is  reason  to  believe  that  hydrate  of  chloral  is  partially 
converted  into  chloroform  in  the  blood  ('  Wiggers  Jaliresber,'  1871, 
p.  566),  and  in  reference  to  chloroform  itself,  it  has  been  found  in 
cases  in  which  the  vapour  has  proved  fatal,  that  a  portion  of  it  was, 
converted  into  formic  acid.  The  blood  had  also  lost  the  property 
of  coagxilation,  and  of  becoming  florid  red  by  exposm'e  to  air 
('Chemist,'  1856,  p.  544).  Mtrobenzole  is  converted  into  aniline— 
the  essential  oil  of  bitter  almonds  into  hippuric  and  benzoic  acids. 
Oxalic  acid  is  probably  partly  converted  into  carbonic  acid  and  car- 
bonic oxide,  but  a  portion  maybe  eliminated  in  the  urine  as  oxalate 
of  lime.  Alcohol,  ether,  prussic  acid,  conia,  and  nicotina,  from  the 
changes  produced  in  colour  and  consistency  of  the  blood  aire  most 
probably  converted  into  new  compounds  not  yet  isolated.  In  ajl 
these  cases  the  conversion  is  only  partial,  for  the  separation  of  a 
portion  of  the  poison  from  the  blood  proves  that  some  is  un- 
changed. There  is  an  exception  to  this  remark  in  oxalic  acid,  whichi 
has  not  been  detected  as  such  in  the  blood  in  eases  of  poisonincr  by 
this  substance,  even  where  it  has  been  injected  into  the  vein  o£  a. 
hving  animal.    (Christison  '  On  Poisons/  p.  18.). 
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Some  of  the  chemical  and  physical  changes  above  mentioned 
indicate  that  the  absorbed  substances  have  either  removed  from 
the  blood  oxygen  (ozone),  or  have  in  some  way  neutralized  it.  It 
is  a  remarkable  fact  that  some  of  the  most  powerful  poisons,  such 
as  prussic  acid,  conia,  and  nicotina,  contain  no  oxygen,  and  under 
certain  conditions  they  manifest  a  strong  tendency  to  combine 
with  it. 

The  presence  of  oxygen  (ozone)  in  the  blood  of  the  arterial 
capillary  system  is  indisj)ensable  to  innervation,  the  metamor- 
phosis of  tissue,  and  aU  those  changes  which  create  the  marked 
distinction  between  life  and  death.  It  is  a  question  yet  to  be 
solved  whether  the  lethal  action  of  these  poisons  may  not  be  in 
part  due  to  the  suspension  of  these  oxidation-changes. 

According  to  Rossbach,  the  alkaloids  strychnia,  veratria,  digi- 
talia,  atropia  and  others  exert  a  poisonous  action  by  forming 
compoimds  with  albumen  and  arresting  those  oxidation  changes  in 
the  blood  to  wliich  albuminous  substances  are  liable  during  life. 
Albuminates  of  the  alkaloids  are  produced  which  are  less  soluble 
than  albumen,  and  which  have  not  the  same  power  of  absorbing 
or  fixing  oxygen.  The  hgemoglobin  or  albuminous  colouring 
liquid  contained  in  the  blood-cells  produces  and  transmits  ozone, 
in  spite  of  these  alkaloids  ;  but  they  have  the  property  of  more 
completely  fixing  ozone  in  the  haemoglobin,  and  thus  they  prevent 
it  from  being  so  readily  transmitted  to  other  bodies,  a  process 
necessary  to  the  maintenance  of  the  vital  forces.  (Bouchardat, 
'Ann.  de  Therapeut.'  1874,  p.  327.) 

There  is  no  evidence  that  mineral  poisons,  such  as  arsenic, 
antimony,  or  mercury,  undergo  any  chemical  changes  in  the  blood. 

Spectral  anahjsis  has  been  applied  to  the  examination  of 
poisoned  blood  ;  but  even  this  delicate  method  of  research  has 
failed  to  throw  any  satisfactory  light  on  the  changes  produced  by 
poisons  in  this  liquid.  M.  Preyer,  of  Jena,  has  performed  a  few 
experiments  on  the  subject,  hut  the  results  chiefly  show  the  well- 
known  changes  in  the  absorption-bands,  produced  by  the  oxidation 
and  deoxidation  of  the  red  colouring  matter.  He  has  delineated 
some  of  these  spectra  in  contrast  with  those  of  normal  blood. 
('Die  BlutkrystaUe  :  Untersuchungen  von  W.  Preyer.'  Jena, 
X871 ) 

The  Prussic  acid  spectrum  of  blood  represented  in  No.  12, 
Taf.  2,  p.  231,  presents  two  well-marked  absorption-bands,  which 
in  size  and  position  scarcely  differ  from  those  of  normal  blood. 
It  was  produced  from  a  combination  of  a  solution  of  cyanide  of 
potassium,  with  deoxidized  colouring  matter— (Cyanwasserstoff- 
sauerstoffhsemoglobin).  There  is  a  larger  absorption  of  the 
violet  and  red  rays  than  in  the  normal  blood-spectrum.  In  the 
oxidized  mixture  of  blood  and  prussic  acid,  or  of  alkahne  cyanide, 
the  two  bands  are  merged  into  one  broad  band,  with  a  more  com- 
plete absorption  of  the  violet  and  the  blue,  as  well  as  a  dmiinished 
absorption  of  the  red  rays. 
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Tlie  spectrum  of  oxidized  blood  with,  a  large  proportion  of 
oxalic  acid,  fomiing  a  solution  of  a  brown  red  colour,  exliibits  one 
band  in  the  orange  to  the  left  of  the  sodium  line,  and  a  complete- 
absoi-ption  of  the  violet,  indigo,  blue,  green  and  the  greater  part  of 
the  red  rays.  (No.  2,  Taf.  2.)  By  dilution  and  admixture  with 
various  substances,  this  spectrum  undergoes  some  changes  ;  but 
the  oxalic  acid  blood-spectrum  was  found  to  be  similar  to  that  of 
many  other  acids  when  nuxed  with  normal  blood. 

Carbonic  oxide,  which  gives  to  the  blood  a  light  red  colour, 
produces  a  spectrum  with  two  absorjDtion-bands  similar  to  those  of 
normal  blood.  The  red  and  violet  rays  are  more  completely 
absorbed  than  in  the  spectra  of  normal  blood,  but  with  a  strong 
solution  of  the  red  colouring  matter  the  results  are  similar. 

The  alkaline  sulphides  (sodium  and  ammonium)  as  well  as 
hydrosulpliuric  and  carbonic  acids  simply  act  as  reducing  agents 
and  give  the  spectra  of  deoxidized  blood. 

In  mixing  with  blood,  solutions  of  arsenic  and  other  poisons 
which  did  not  act  chemically  upon  that  liquid,  I  have  not  observed 
under  the  spectroscope  any  marked  difierence  in  the  spectra  from 
those  of  normal  blood.  Indeed,  when  it  is  considered  how  small 
a  proportion  of  poison  contained  in  blood  is  sufficient  to  destroy 
life,  it  is  not  surprising  that  negative  results  should  be  obtained 
(ante,  p.  48). 

Dr.  Fraser  states  that  he  has  examined  spectroscopically  the 
blood  of  animals  wliich  have  died  from  the  effects  of  Calabar  bean, 
and  that  he  has  not  observed  any  modification  in  the  characters 
or  position  of  the  normal  bands  of  absorption.  (Op.  cit.  p.  55.) 

Antagonistic  Poisons. — In  their  remote  action  on  the  body 
through  the  blood,  some  of  these  powerful  agents  appear  to  be 
antagonistic,  and  it  has  been  supposed  that  they  might  be  bene- 
ficially employed  as  counter-agents  to  each  other.  Thus  it  has  been 
assTmied  that  as  strychnia  is  a  powerful  excitant  of  the  nervous 
system,  a  poison  like  curarina,  wliich  depresses  or  annihilates 
nervous  power,  would  be  an  efficient  antidote.    Bernard  remarks 
that  the  convulsions  caused  by  strychnia  might  be  thus  supisressed, 
but  death  would  take  place  from  such  a  mixture  as  certainly  and  as 
speedily  as  if  curarina  had  not  been  given.    Animals,  according  to 
him,  have  died  even  more  rapidly  in  these  experiments  than  when 
strychnia  or  curarina  was  given  separately ;  although  convulsions 
were  suppressed  when  the  two  poisons  were  given  at  once  (Op  cit 
pp.  53,  377).  I  agree  with  this  physiologist  in  thinking  that  there  is 
an  absence  of  proof  that  these  energetic  substances  can  neutralize  each 
other  in  the  blood  with  safety  to  the  patient,  and  that  such  a  mode 
of  treatment  must  necessarily  be  attended  with  danger.  Nicotina 
aconitina,  and  physostigmia  (Calabar  bean)  have  been  employed  as 
well  as  curarina,  as  counter-agents  to  strychnia.    Nicotina  destroys 
muscular  contractility,  curarina  paralyses  the  motor  nerves  and 
physostigmia  arrests  the  functions  of  the  spinal  cord.    (Fraser  '  On 
the  Calabar  Bean,'  p.  27.)  Dr.  Fraser  has  pointed  out  that  there  is  an 
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inherent  difficulty  in  this  mode  of  treatment.  There  are  certain  limitfs 
within  which  this  physiological  antagonism  in  the  blood  may  be  ex- 
erted, depending  on  the  dose  of  absorbed  poison  to  be  counteracted, 
Avhich  is  in  all  cases  an  unknown  quantity.  Beyond  the.se,  death  may 
be  produced  by  combined  doses  of  the  two  substances,  either  by  some 
nonantagonized  action  belonging  to  one  or  the  other  of  them,  or  by  a 
combination  of  similar  actions  belonging  to  both.  ( '  On  Physostigmia 
and  Atropia,'  1871,  p.  4.)  Atropia  has  been  proposed  as  an  anti- 
dote to  morpliia,  and  physostigmia  to  atropia,  apparently  because 
they  produce  opposite  effects  on  the  pupils  ;  but  this  action  on  the 
iris  is  not  sufficient  to  justify  the  use  of  such  powerful  agents  as 
antidotes  to  each  other.  If  the  poison  has  been  taken  in  a  large 
dose,  the  antagonistic  treatment  will  be  useless  ;  and,  if  in  a  small 
dose,  it  may,  as  Dr.  Fraser  remarks,  hasten  and  render  more 
certain  a  previously  doubtful  fatal  result.  ('  On  the  Calabar 
Bean,'  p.  28.) 

Attempts  have  been  made,  on  similar  principles,  to  antagonize 
animal  poisons,  such  as  that  of  rabies  and  the  serpent-poison. 
Injections  of  curara,  of  atropia,  and  morphia  have  been  recom- 
mended for  the  treatment  of  hydrophobia,  but  there  is  no  evidence 
to  show  that  these  have  proved  beneficial.  My  colleague,  Mr.  J.  C. 
Forster,  has  used  atropia  by  injection  to  counteract  the  effects  of 
the  poison  of  hydrophobia  in  man,  and  for  eleven  hours,  dm-ing 
•which  it  was  employed,  a  marked  quiescent  condition  appeared  ; 
but,  after  the  injection  of  the  tliirty-sixth  of  a  grain,  the  man 
rapidly  sank,  -whether  from  the  effects  of  the  atropia  or  the  hydro- 
phobia, or  both  combined,  it  would  be  difficult  to  say.  ('  Guy  s 
Hosp.  Rep.'  1866,  p.  24.)  .  x, 

The  only  rational  mode  of  treatment  is  to  prevent  absorption, 
and  promote  elimination.    Future  experiments  may  show  that  the 
poison  already  in  the  blood  may  be  neutralized  with  safety  to  the 
patient  by  the  injection  of  other  liquids  as  counter-poisons  ;  but,  at 
present,  satisfactory  evidence  on  this  point  is  wanting.  Ammonia 
injected  into  the  veins  or  the  ceUular  tissue  was  supposed  to  be  an 
antidote  to  the  serpent-poison  ;  and  it  is  stated  that  m  Australia 
the  use  of  this  alkaU  had  been  proved  to  be  a  most  successful  mode 
of  treatment.    Experiments  recently  made  for  the  Indian  Govern- 
ment by  Dr.  Fayrer  and  others  have  clearly  shown  that  ammoma 
is  not  an  antidote  in  any  correct  sense  of  the  word     In  their  care- 
fuUv  conducted  experiments  no  benefit  resulted  from  its  use. 
('  Thanatophidia '  and  '  Proc.  R.  S.'  Jan.  1874,  p.  132.)  It  was  then 
suggested  that  the  Australian  serpent-poison  might  be  different 
from  the  Indian.    To  meet  this  objection,  a  tiger-snake  was  sent 
from  Australia  to  India,  and  there  experimented  on  by  the  com- 
mittee     The  result  proved  that  the  intra- venous  injection  of 
ammonia  for  the  treatment  of  bitten  animals,  was  utterly  use- 
less    The  fallacy  thus  demonstrated  m  reference  to  the  alleged 
antidotal  properties  of  ammonia  should  teach  caution  re- 
lying upon  hvpodermic  or  intra-venous  mjection  as  a  method 


CONCLUSIONS  ON  THE  ACTION  OF  POISONS. 


53 


of  treatment  in  other  cases.  It  is  obvious,  from  what  is  now- 
known  regarding  the  absorption  of  poisons,  that  any  antidote,  in 
order  to  be  efficient,  must  be  absorbed  as  rapidly  as  the  poison 
itself,  must  follow  it  into  the  blood,  and  there  neutralize  its  toxic 
properties,  without  in  any  way  aflfecting  the  healthy  properties  of 
the  blood ! 

Admitting  that  every  poison  could  be  chemically  detected  in  the 
blood,  it  would  yet  remain  to  be  explained  Jiow  it  operated  when 
there  to  destroy  life.  At  present  there  is  no  satisfactory  theory  to 
accoimt  for  the  fatal  effect.  All  we  know,  from  observation  is,  that 
the  poison  when  circulating  through  the  blood-vessels  destroys  life ; 
and  all  that  we  can  say  at  present  in  reference  to  the  cause  of  death 
is,  that  the  blood  is  so  changed  by  the  poison  as  to  render  it  un- 
fitted to  supply  and  maintain  that  amount  of  nerve-force  which  is 
absolutely  necessary  to  the  continuance  of  life.  It  may  be  expected 
that,  in  the  progress  of  microscopical  and  chemical  science,  the  pre- 
cise effect  produced  by  poisons  on  the  blood  will  hereafter  become 
a  subject  of  demonstration  ;  but,  at  present,  the  modus  o'perandi  is 
a  perfect  mystery.  We  trace  the  poison  to  the  circulation,  and  we 
observe  that  death  is  the  result ;  but  neither  the  chemist  nor  the 
microscopist  can  throw  any  light  upon  the  changes  produced  by  the 
poison  in  the  blood  or  in  the  organs  necessary  to  Life.  The  conclu- 
sions to  which  the  foregoing  observations  lead  are  : 

1.  That  all  substances  acting  as  poisons  are  carried  into  the 
blood,  and  no  substance  acts  as  a  poison  until  it  has  been  absorbed 
and  circulated  through  the  arterial  capillary  system. 

2.  The  sooner  the  poison  reaches  the  blood,  either  from  its 
solubility  or  from  the  nature  of  the  surface  to  which  it  is  applied, 
the  more  rapidly  does  it  produce  its  effects  on  the  body. 

3.  The  fatal  effects  of  poisons  depend  not  on  the  absolute 
quantity  of  the  substance  taken,  but  on  the  quantity  absorbed 
•\vitliin  a  given  time. 

4.  Those  substances  which  act  by  absorption  are  absorbed  with- 
in a  few  seconds  when  placed  under  circumstances  favourable  to 
the  process. 

5.  That  elimination  by  the  secretions  and  deposition  in  the 
organs  commence  so  soon  as  a  poison  has  entered  the  blood,  and 
these  processes  continue  until  death,  or  in  the  event  of  recovery 
until  all  the  poison  has  been  thrown  out  of  the  body. 

6.  That  the  fatal  effects  depend  on  absorption  taking  place  more 
rapidly  than  elimination. 

7.  That  a  large  number  of  poisons  susceptible  of  detection 
either  by  their  chemical  or  their  physiological  properties,  have 
been  distinctly  traced  to  the  blood. 

8.  That  with  some  not  so  traced,  e.(/.,  the  poison  of  venomous 
serpents- -the  blood  and  the  fluids  excreted  from  it,  namely,  the 
urine,  milk,  and  saliva,  act  as  poisons  on  other  animals. 

9.  That  the  fatal  proportion  of  poison  present  in  the  blood  at 
any  one  time  is  infinitesimaUy  small. 
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10.  That  unless  speedily  eliminated  from  the  blood  or  deposited 
in  the  organs,  poisons  produce  on  this  fluid  such  physical  and 
chemical  changes  as  to  render  it  unfitted  to  maintain  the  functions 
of  those  organs  wliich  are  necessary  for  the  support  of  life. 

11.  That  the  poison  found  in  the  body  after  death  is  the  surplus 
or  residue  of  that  which  has  been  absorbed  and  eliminated,  and 
has  actually  destroyed  life. 

12.  That  in  some  cases  a  person  may  die  from  the  ejQFects  of  a 
poison,  although  no  trace  of  it  may  remain  in  the  body  at  the  time 
of  death.  Death  takes  place,  not  from  the  actual  contact  of  the 
unabsorbed  poison  with  the  organs,  but  from  the  changes  produced 
in  the  blood  by  that  portion  which  has  been  absorbed. 


CHAPTER  9. 

INFLUENCE     OP      HABIT. —TOLERANCE     OF      POISONS. — OPIUM.  ALCOHOL.  

TOBACCO.— STRYCHNIA. — ACTION  OF  ARSENIC. — TOLERANCE  OF  ARSENIC 
AND  ANTIMONY.  ARSENIC-PATING. — COSMETIC  USES  OF  ARSENIC.  IDIO- 
SYNCRASY.— INTOLERANCE  OF  POISONS. 

Influence  of  Habit  Tolerance  of  Poisons. — It  is  a  well-knowii  fact 
that  habit  diminishes  the  effects  of  certain  poisons.  Thus  it  is  that 
opium,  when  frequently  taken  by  a  person,  loses  its  narcotic  power 
after  a  time,  and  requires  to  be  administered  in  a  much  larger  dose. 
Indeed,  confirmed  opium-eaters  have  been  enabled  to  take  at  once  a 
quantity  of  this  drug  which  would  have  infallibly  kiUed  them,  had 
they  commenced  with  it  in  the  first  instance.  Even  infants  and 
cliildren  who  are  well-known  to  be  especially  susceptible  of  the 
effects  of  opium,  and  are  liable  to  be  poisoned  by  very  small  doses, 
may,  by  the  influence  of  habit,  be  brought  to  take  the  drug  in  very 
larce  quantities.  This  is  illustrated  by  a  statement  made  by  the 
late  Mr.  Grainger,  in  the  '  Reiwrt  of  the  Children's  Employment 
Commission.'  It  appears  that  the  system  of  drugging  cliildren  mth 
opium  in  the  Factory  districts  commenced  as  soon  after  bii-th  as 
possible  ;  and  the  dose  was  gi-adually  increased  until  the  cliild  took 
from  fifteen  to  twenty  drops  of  laudanum  at  once  !  This  had  the 
effect  of  throwing  it  into  a  lethargic  stupor.  Healthy  childi-en  of 
the  same  age  would  be  killed  by  a  dose  of  five  drops.  This  mflu- 
ence  of  habit  is  chiefly  confined  to  poisons  derived  from  the  organic 
Idngdom.  It  has  been  observed  that  the  same  influence  is  mani- 
fested in  the  use  of  tobacco,  alcohol,  ether,  chloroform,  morphia, 
strychnia,  and  other  alkaloids.  It  is  remarkable  that  poisons  do 
not  act  upon  all  persons  in  a  similar  manner.  The  same  dose  may 
produce  different  effects  in  different  persons,  and  so  it  may  happen 
that  the  same  poison  will  not  operate  in  a  similar  manner  or  degree 
'on  man  and  animals.  Some  important  medico-legal  questions  oc- 
casionally present  themselves-  in  reference  to  this  subject.  The 
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tolerance  of  poisons  may  sometimes  be  traced  to  habit,  to  disease, 
or  to  peculiarity  of  constitution.  The  last  condition  will  be  con- 
sidered under  the  head  of  idiosyncrasy. 

The  following  cases  will  serve  to  illustrate  the  effect  of  habit 
in  reference  to  the  powerful  poison  strychnia,  whether  taken  by  the 
mouth  or  administered  by  hypodermic  injection: — 

1.  This  was  the  case  of  a  woman,  set.  29,  labouring  undei: 
paralysis.  She  took,  in  pills,  one-sixteenth  of  a  grain  of  strychnia 
daily,  and  tliis  was  increased  at  intervals  of  four  days,  to  one-eighth, 
one-half,  and  one  grain  daily.  The  dose  was  gradually  raised  to 
three  grains  daily,  and  this  is  stated  to  have  been  continued  for  six 
days  !  Tetanic  convulsions  of  the  limbs  and  other  symptoms  then 
appeared — the  dose  was  gradually  reduced.  In  two  months  this 
patient  is  said  to  have  taken  seventy  grains  of  strychnia.  ('  Med. 
Gaz.'  vol.  36,  p.  261 ;  '  Gazette  Me'dicale,'  Mai  1845.)  The  bearing 
of  tliis  large  quantity  with  comparative  impiinity,  may  have  de- 
pended not  only  on  habit,  but  on  the  diseased  state  of  the  system 
(tolerance)  and  on  the  rapid  elimination  of  the  i)oison. 

2.  Dr.  Chisolm,  U.S.,  using  sulphate  of  strychnia  by  hypodermic 
injection  into  the  cellular  tissue,  commenced  with  a  dose  of  one- 
fortieth  of  a  grain,  increasing  the  daily  dose  gradually  until  it  reached 
one-sixth  or  even  one-fifth  of  a  grain.  In  one  case  the  fourth  of 
a  grain  was  injected  at  once,  and  continued  daily  without  causing 
any  muscular  contractions  or  other  unpleasant  symptoms.  The 
maximum  dose  was  usually  attained  in  from  fifteen  to  twenty  days. 
He  safely  used  the  injection  of  one-sixth  of  a  grain  daily  for  three 
months,  making  fifteen  grains  of  sulphate  or  thirty  fatal  doses.  This 
large  quantity  passed  through  the  body  without  injury.  ('American 
Jom-.  Med.  Sci.'  Oct.  1872,  p.  387.) 

The  only  form  in  which  I  have  known  the  qiiestion  of  habit 
raised  in  medical  jurisprudence  is  this  : — Whether,  while  the  more 
prominent  effects  of  a  poison  are  thereby  diminished,  the  insidious 
or  latent  effects  on  the  constitution  are  at  the  same  time  counter- 
acted. The  answer  is  of  some  importance  in  relation  to  the  subject 
of  Ufe-insurance,  for  the  concealment  of  the  practice  of  opium- 
eating  by  an  insured  person  has  already  given  rise  to  an  action,  in 
which  medical  evidence  on  this  subject  was  rendered  necessary. 
As  a  general  principle,  we  must  admit  that  habit  cannot  altogether 
counteract  the  insidious  effects  of  organic  poisons,  and  that  the 
practice  of  taking  them  is  liable  to  give  rise  to  disease  or  impair 
the  constitution.  The  habitual  use  of  alcohol  may  enable  a  person 
to  take  this  liquid  daily  in  unusually  large  quantities,  but  it  does 
not  the  less  produce  disease.  The  same  remark  applies  equally  to 
the  daily  use  of  opium  and  tobacco.  If  we  believe  that  these 
narcotics  are  absorbed  into  the  blood,  and  that,  until  eliminated 
they  arrest  the  oxidating  processes  of  this  liquid,  we  must  admit 
that,  however  such  effects  may  be  reduced  by  habit,  so  long  as  they 
continue  in  any  degree  they  must  undermine  health.  If  it  be 
asserted  that  the  effect  of  habit  is  to  destroy  this  action  on  the 
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blood,  and  to  render  the  absorbed  principles  inert,  the  assertion  is 
without  proof  or  even  probability  ;  and  in  the  case  of  alcohol  it  is 
clearly  contrary  to  experience. 

It  has  been  hitherto  considered  by  toxicologists  that,  except 
within  very  narrow  limits,  habit  appears  to  exercise  no  influence  on 
the  action  of  mineral  poisons.  There  is  no  proof  that  a  human 
being  has  ever  accustomed  himself  by  habit,  to  take  such  substances 
as  arsenic  or  corrosive  sublimate  in  doses  that  would  prove  fatal  to 
the  generality  of  adults.  It  is  well  known  in  the  medicinal  use  of 
arsenic  that  a  slight  increase  in  the  dose  has  often  been  attended 
with  such  alarming  symptoms  as  to  render  a  discontinuance  of  the 
mineral  absolutely  necessary  to  the  safety  of  the  person,  (See 
'  Arsenic,'  post.) 

It  is  stated  that  in  certain  parts  of  Styria  and  Hungary,  there 
are  human  beings  who  have  so  accustomed  themselves  to  the  use  of 
arsenic,  as  to  be  able  to  take  this  substance  not  only  Avithout  the 
usual  symptoms  of  poisoning,  but  with  actual  benefit  to  health. 
This  subject  would  hardly  requii'e  serious  notice  in  this  place,  but 
that  it  has  already  formed  part  of  the  medical  evidence  in  some 
criminal  trials  for  poisoning. 

There  is  no  reason  to  believe  that  arsenic-eating  is  practised  in 
this  country  ;  still  an  attempt  may  be  occasionally  made  to  turn  this 
Styrian  theory  to  use  for  the  purpose  of  a  defence.  In  the  case  of 
Beg.  V.  Wooler  (Durham  Winter  Assizes,  1855),  it  was  actually  con- 
templated, by  the  late  Sergeant  Wilkins,  to  account  for  the  un- 
explained presence  of  arsenic  in  the  body  of  Mrs.  Wooler,  by  refer- 
ence to  the  opinions  of  Johnston  and  Von  Tschudi  on  arsenic- 
eating.  There  was  an  intention  to  suggest,  on  the  part  of  the 
defence,  that  this  lady  had  for  a  long  period  been  in  the  habit  of 
dosing  herself  with  arsenic,  unknown  to  her  friends,  for  the  purpose 
of  improving  her  personal  appearance  in  the  eyes  of  her  husband  ; 
that  her  body  had  become  habituated  to  it,  and  that  in  fact  she 
had  died  only  because  she  had  latterly  left  ofi"  the  practice  but  it 
was  prudently  abandoned,  on  the  principle  that  a  bad  or  inadequate 
explanation  is  worse  than  none.  According  to  the  evidence  given 
in  the  case,  symptoms  of  poisoning  by  arsenic  first  showed  them- 
selves about  six  weeks  before  Mrs.  Wooler  died  ;  they  occun-ed  at 
intervals  with  aggravation  during  this  period.  She  had  had  no 
access  to  arsenic  in  any  shape  in  the  six  weeks  preceding  her  death. 
When  she  died,  arsenic  was  found  in  all  parts  of  her  body— the  re- 
sult of  absorption  and  deposition.  The  poison  was  also  eliminated 
in  the  urine  up  to  within  a  few  days  of  her  death.  All  the  facts 
were  consistent  with  this  being  a  case  of  chronic  poisoning  by 
arsenic.  There  was  no  reason  to  believe  that  the  deceased  had  ever 
taken  it  voluntarily,  or  had  even  had  arsenic  in  her  possession. 

If  the  exceptional  cases  observed  in  Styria  are  supposed  to  prove 
that  in  this  country  arsenic  may  be  taken  in  large  doses  with  im- 
punity, they  would  lead  to  error.  Such  cases  have  really  no  prac- 
tical bearing  in  legal  medicine.   Should  the  practice  of  arsenic-eating 
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produce  no  symptom,  then  no  question  of  poisomng  can  arise 
Should  it  produce  symptoms  of  poisoning,  then  the  case  would  fall 
S?thin  the  range  of  ordinary  experience  The  -U^g^.^XbS 
of  the  Styrians  from  the  usual  efiects  of  this  poison  by  the  habitual 
use  of  arsenic  may  be  occasionaUy  quoted  to  explain  the  detection 
of  arsenic  in  a  dead  body,  or  a  motive  for  its  purchase  ;  but  no 
scientific  witness  who  has  seen  anything  of  the  operation  of  arsenic 
in  this  country  would  allow  these  statements  to  influence  his  opinion 
of  its  effects  on  human  beings  generally. 

Should  arsenic  be  found  in  a  dead  body  in  smaU  quantity,  ana 
there  are  no  appearances  indicative  of  recent  administration,  the 
discovery  could  not  embarrass  medical  evidence,  because  arsenic  is 
largely  used  as  a  medicine  ;  and  unless  symptoms  of  poisonmg  have 
manifested  themselves  dinging  life,  and  there  are  appearances  in  the 
body  indicative  of  its  action,  there  can  be  no  ground  for  alleging 
that  a  person  has  died  from  its  effects.  If,  however,  such  symptoms 
and  appearances  are  met  with,  and  the  poison  is  found  m  the  dead 
body,  then,  the  inference  will  be  that  the  death  of  the  decea&ed, 
whether  an  arsenicophagist  or  not,  was  caused  by  arsenic.  The 
case  will  then  resolve  itself  into  one  of  accident  from  over-dose, 
suicide,  or  murder;  and,  as  in  Beg.  v.  Wooler,  unless  it  can  be 
proved  clearly  and  conclusively  that  some  one  adimmstered  the 
poison,  a  charge  of  murder  could  not  be  sustained. 

An  extraordinary  use  for  the  purposes  of  a  defence  was  made  of 
this  Styrian  doctrine  at  the  trial  of  Miss  Madeline  Smith  (Edin- 
burgh Court  of  Justiciary,  July  1867)  for  the  murder  of  VAngeher. 
To  account  for  the  purchase  of  arsenic,  the  accused  stated  that  she 
had  used  it  as  a  cosmetic.  The  deceased  died  evidently  from  the 
effects  of  arsenic  on  March  23.  Irrespective  of  two  previous 
purchases  of  coloured  arsenic,  for  which  false  reasons  had 
been  assigned,  it  was  proved  that  the  prisoner  had  purchased 
one  ounce,  as  she  said,  'to  kill  rats,'  on  March  18,  only  five 
days  before  the  death  of  the  deceased.  The  arsenic  was  sold 
coloured  with  indigo.  When  charged  with  the  crime,  and  required 
to  account  for  the  poison,  she  stated  that  she  had  bought  arsenic 
on  various  occasions  ;  that  she  had  vised  the  whole  of  it  as  a 
cosmetic,  and  had  applied  it  to  her  face,  neck,  and  arms,  diluted 
with  water  ;  that  a  companion  at  school  had  told  her  that  arsenic 
was  good  for  the  complexion.  TMs  was  directly  contradicted  by 
the  person  whom  she  had  named  as  her  infoi-mant ;  it  was  proved 
that  she  had  left  school  in  1853,  and  that  her  purchases  of  arsenic 
for  cosmetic  purposes  had  only  commenced  four  years  afterwards, 
in  February  1857,  i.e.  during  her  secret  intimacy  with  the  deceased. 
It  was  urged,  that  this  mode  of  using  arsenic  externally  had  never 
been  suggested  in  any  popular  publication.  In  fact,  Yon  Tschudi  has 
not  recommended  the  use  of  this  mineral  for  washing  the  face  ;  and 
an  ounce  of  arsenic,  coloured  with  indigo,  could  scarcely  be  ex- 
pected to  improve  the  complexion.  This,  however,  it  was  suggested 
might  have  arisen  from  ignorance  or  mistake  on  the  part  of  the 
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accused  respecting  the  precise  mode  of  using  it.  To  support  this 
theory,  Dr.  Laiu-ie  was  called,  and  he  deposed  that  he  had  washed 
his  hands  and  face  in  water  containing  a  quantity  of  arsenic  coloured 
with  indigo,  and  he  had  found  no  disagreeable  effects  from  it.  Soon 
afterwards  however  he  washed  his  face  with  cold  water,  and  he 
stated  that  he  would  not  advise  the  external  use  of  arsenic  as  a 
l^ractice  (p.  11). 

It  is  hardly  a  question  of  science,  but  one  of  common-sense, 
whether  a  woman  of  adult  age  would  use  an  ounce  of  arsenic 
coloured  with  indigo  or  soot  in  the  manner  and  for  the  purposes 
suggested  !  A  physician,  knowing  the  properties  of  arsenic,  would 
take  care  to  keep  the  poison  out  of  his  eyes,  nose,  and  mouth,  and 
reheve  himself  of  risk  by  speedy  ablution  afterwards.  It  is  to  be 
hoped  that  the  evidence  of  this  physician  as  to  the  immunity  which 
he  experienced,  will  notinduce  others  to  improve  upon  Von  Tschudi's 
practice,  and  freely  use  arsenic  externally  as  well  as  internally  for 
benefiting  the  complexion. 

Tolerance. — There  are  certain  conditions  of  the  body  in  which, 
without  reference  to  habit,  a  large  dose  of  a  poisonous  substance 
may  be  taken  at  once  by  a  person  who  may  not  have  previously 
taken  it  as  a  medicine,  and  yet  the  ordinary  effects  of  poisoning 
will  not  be  manifested.  In  tetanus  and  hydrophobia,  poisonous 
doses  of  opium  have  been  given  at  short  intervals  without  pro- 
ducing any  injurious  symptoms. 

Tartar  emetic  presents  a  similar  peculiarity.  This  medicine  has 
been  safely  and  beneficially  prescribed  in  large  doses  and  for  a  long 
continuance  in  pulmonary  diseases  and  rheu.matism.  Tommasini 
and  Laennec  were  in  the  habit  of  prescribing  it  largely  on  the 
Italian  theory  of  contra-stimulus.  Persons  affected  with  pulmo- 
nary diseases  manifested,  generally  speaking,  a  '  tolerance '  of  the 
medicine,  if  given  in  large  doses  and  at  short  intervals.  When  this 
tolerance  was  once  set  up,  the  medicine  was  productive  of  benefit, 
but  when  not  established,  either  from  peculiarity  of  constitution  or 
other  causes,  it  was  withdrawn.  (See  Pereira,  '  Materia  Medica,' 
4th  ed.  vol.  1,  p.  101 ;  Forbes's  '  Translation  of  Laennec  on  Diseases 
of  the  Chest,'  pp.  251,  260  ;  also  '  Delia  Nuova  Dottrina  Medica 
ItaHana,'  del  Prof.  Giacomo  Tommasini,  Firenze,  1817.)  The  facts 
connected  with  the  tolerance  of  certain  mediciaes  in  poisonous 
doses  are  of  some  medico-legal  interest.  Although  well  kno^vn  to 
professional  men,  it  is  remarkable  that  they  should  have  been 
actually  adduced  by  learned  physicians  as  furnishing  a  proof  that 
tartar  emetic  is  not  a  poison,  and  is  not  likely  to  destroy  life  I 

Idiosyncrasy.  Intolerance  of  Poisons. —Idiosyncrasy  is  a  term 
applied  to  a  peculiar  condition  of  body  in  which  the  action  of 
poisons  becomes  intensified.  Small  medicinal  doses  of  opium, 
arsenic,  strychnia,  mercury,  or  antimony,  may  so  seriously  affect  a 
person  as  to  endanger  life.  It  is  well  known  that  some  persons 
have  an  intolerance  of  mercury  or  opium,  and  that  they  suffer 
severely  from  the  administration  of  these  drugs  in  any  form. 
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Alarming  symptoms  may  be  produced,  or  even  life  may  be  de- 
stroyed by  what  may  be  caUed  a  non-fatal  or  medicuial  dose  ot  a 

substance.  .      ,  .  ,  •      i  -u       *  „ 

Thus,  one-fortieth  of  a  grain  of  strychnia,  which  is  only  halt  ot  a 
medicinal  dose  for  an  adult,  has  produced  uncomfortable  muscular 
contractions  of  a  tetanic  kind.  In  another  case,  one-Mtieth  ot  a 
<n-ain,  used  hypodermically  for  the  first  time,  caused  convulsions 
and  insensibility,  which  continued  for  several  hours.  ('  Am.  Jour. 
Med.  Sci.'  Oct.  1,  1872,  p.  387.)  ^  , 

It  is  probable  that  some  deaths  from  chloroform  may  have  been 
due  to  an  intolerance  of  the  vapour  when  it  has  been  admmistered 
carefully  in  ordinary  doses.  In  nine  cases  death  has  taken  place 
witliin  two  minutes  from  the  commencement  of  inhalation.  In 
one  case  only  thirty  drops  had  been  taken  in  vapour,  but  the 
patient  died  in  one  minute,  and  in  another,  so  snaall  a  quantity  as 
fifteen  or  twenty  drops  in  vapour  proved  speedily  fatal.  These 
cases  may  admit  of  explanation,  from  the  fact  that  there  was  in 
the  patients  an  idiosyncrasy  or  intolerance  of  chloroform-vapour 
in  small  doses.  Latent  disease  of  the  heart  or  brain  has  been 
supposed  to  account  for  the  fatal  result ;  but  these  diseases  have 
not  existed  in  some  of  the  rapidly  fatal  cases  from  ordinary 
doses.  As  a  result  of  idiosyncrasy,  therefore,  a  common  medicinal 
dose  may  exert  a  poisonous,  instead  of  a  curative,  action.  On 
the  other  hand,  irrespective  of  habit  or  intolerance  from  disease, 
a  large  dose  of  a  poison  may  be  taken  and  produce  no  dan- 
gerous consequences.  Sir  R.  Christison  mentions  a  remarkable 
instance  of  this  kind  of  idiosyncrasy,  in  which  a  gentleman,  un- 
accustomed to  the  use  of  opium,  took  nearly  an  ounce  of  good 
laudanum  without  any  eflfect.  ('  On  Poisons,'  p.  32.)  This  form  of 
idiosyncrasy  by  which  poisons  cease  to  operate  as  such,  is  compara- 
tively rare  ;  but  daily  experience  teaches  us  that  some  persons 
are  more  powerfully  afiected  than  others  bv  ordinary  medicinal 
doses.  Some  cannot  tolerate  arsenic  or  opium  in  any  quantity  ; 
others  are  readily  affected  with  lead-disease  from  causes  from  which 
the  greater  number  of  persons  do  not  suffer.  There  are  others  on 
whom  small  medicinal  doses  of  mercury  produce  sahvation  and 
other  serious  symptoms.  I  have  known  the  twenty-fourth  part  of 
a  grain  of  tartar  emetic  to  produce  in  an  adult,  nausea,  vomiting, 
and  extreme  depression. 

It  has  been  remarked  by  Dr.  Garrod  that  workers  in  lead 
are  very  prone  to  gout,  and  conversely,  persons  of  a  gouty  habit 
are  very  susceptible  of  clu'onic  poisoning  with  lead.  Dr.  Wilks  has 
published  several  cases  of  Plumbism  illustrative  of  this  statement. 
('Guy's  Hosp.  Reports,'  1870,  p.  40.) 

There  can  be  no  doubt  that  the  effects  of  arsenical  wall-papers 
are,  in  a  great  measure,  attributable  to  idiosyncrasy.  The  dust 
which  escapes  from  these  papers,  and  the  arsenuretted  hydrogen 
gas  which  is  now  proved  to  be  emitted  from  them  ('  Pharm.  Jour.' 
August  1,  1874)  are  in  suflB.cient  quantity  to  affect  a  few  persons, 
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but  the  greater  number  who  inhabit  these  rooms  escape.  ('Sani- 
tary Record,'  July  11,  1874.)  This  remark  equally  applies  to 
workmen  in  lead  factories  and  to  persons  engaged  in  other  noxious 
trades. 

A  tliird  form  of  idiosyncrasy  is  seen  where  a  substance  gene- 
rally reputed  harmless  and  used  as  an  article  of  food,  produces 
effects  so  closely  resembling  those  of  poisoning  as  frequently  to 
have  given  rise  to  serious  mistakes.  This  is  the  case  with  pork, 
certain  kinds  of  shell-fish,  edible  muslirooms,  honey,  and  various 
fruits.  There  may  be  nothing  poisonous  in  the  food  itself  ;  but 
it  acts  as  a  poison  in  particular  constitutions  ;  whether  from  its 
being  in  these  cases  a  poison  per  se,  or  rendered  so  during  the 
process  of  digestion,  it  is  difficult  to  say. 

The  subject  of  idiosyncrasy  is  of  some  importance  m  a 
medico-legal  view,  when  symptoms  resembling  those  of  poison- 
ing follow  a  meal  consisting  of  a  particular  kind  of  food.  In  such 
a  case,  without  a  knowledge  of  tliis  peculiar  condition,  vve  might 
hastily  attribute-  to  poison  in  the  food,  effects  which  were  due  to 
idiosyncrasy  in  one  or  two  persons  who  may  suffer.  On  the  other 
hand,  when  the  effects  are  really  due  to  poison,  we  may  attribute 
them  to  some  other  cause  because  the  quantity  was  too  small  to 
affect  the  greater  number  of  those  who  have  been  exposed  to  the 
same  influence. 


CHAPTER  10. 

CLASSIFICATION  OF  POISONS.— SPECIAL  CHAEACTERS  OF  lEEITANTS.— IRHITANT 
AND  COEROSIVB  POISONS.— NEUROTIC  POISONS.— CEREBRAL  (nARCOTIC) 
POISONS.— SPINAL.— CBRBBRO  SPINAL  (nARCOTICO-IEEITANt)  POISONS.— 
CBRBBRO-CARDIAC  POISONS. 

Poisons  were  formerly  arranged  in  three  classes  according  to  the 
kingdom  from  which  they  were  obtained  ;  and  thus  we  had 
mineral,  animal,  and  vegetable  poisons.  The  inutility  of  such  a 
classification  must  be  apparent  when  it  is  considered  that  we  do 
not,  by  adopting  it,  acquire  any  knowledge  of  the  properties  ot 
a  poison  or  of  its  action  on  the  body.  If  apphed  at  aU  it  should 
be  only  in  a  form  subordinate  to  a  physiological  classification,  so 
as  to  aUow  of  an  arrangement  of  poisons  in  analogous  gi-oups. 
All  classifications  must  necessarily  be  more  or  less  arbitrary. 
While  poisons  do  not  admit  of  a  perfect  arrangement,  either  ac- 
cording to  their  effects— the  organs  which  are  aflected  by  them, 
or  the  kingdom  of  nature  from  which  they  are  derived,  there  is 
room  for  the  adoption  of  a  modification  of  these  arrangements 
which,  although  not  free  from  objection,  appears  to  me  sutticient 
for  practical  purposes.  .  ,  . 

The  substances  called  Ikbitant  poisons  are  so  well  marked  in 
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t„eiv  ctaacters,  that  they  are  retained  -  -^^,^2"' VkI- 

''*^T1?;  larcre  class  of  Neukotics  here  constructed  out  of  the  nar- 
affected  by  the  poison:-  ^^.^  ^^.^^^^^ 


Alkaline  poisons 
MiNERAX    j  j^on-metaUic 
Irritants  j  i  Metallic 

Yegetablb 
V  Animal 

ICeBEBRAIi 
Spinal 
Oerebro-spinal 
.  Cerbbro-cardiac 

The  Cerebral  poisons  include  the  pure  narcotics,  such  as  opium, 
with  its  alkaloid  morphia,  hyoscyamus  and  a  ^ ^ 
Their  action  is,  as  the  name  is  intended  to  imply,  chiefly  conhned 
to  the  brZ     They  produce  stupor  and  insensibility  without  con- 
vulsions    The  s/inal  poisons  are  those,  t^ie  action  of  which  is 
Sy  confined  to  the  spinal  marrow,  manifested  by  violent  con- 
vulsfons,  sometimes  of  the  tetanic,  and  of  others  of  the  clonic  kind 
Spinal  poisons  do  not  necessarily  cause  a  loss  of  sensibility  or 
consciousness:  there  is  rarely  any  symptom  of  narcotism  when 
they  are  taken  or  administered  as  poisons.    Nux  vomica  and  its 
alklloid  strychnia  are  types  of  this  form  of  poisoning.  The  Cerehro- 
spM  poisons  include  those  which  produce  symptoms  indica  ive  of 
an  action  on  the  brain  and  spinal  marrow;  delirium  convulsions 
coma,  and  paralysis.  The  sei-pent-poison  is  of  this  nature.  Among 
alkaloids,  conia,  aconitina,  and  atropia  as  well  as  the  plants  from 
which  they  are  derived,  furnish  examples  of  tins  gi-oup.    In  some 
instances  their  effects  are  specially  manifested  on  the  nerves  of 
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motion  by  exciting  or  paralysing  them,  in  other  instances  on  the 
nerves  of  sensation  by  exalting  or  destroying  sensibility — but  in 
the  greater  number  of  cases,  efi'ects  are  produced  on  both.  Some 
of  the  neurotic  poisons  manifest  so  decided  an  action  upon  the 
heart  that  there  seems  good  reason  for  admitting  a  subdivision  of 
Cerebro-cardiac  poisons.  The  Calabar  bean,  foxglo\^e,  and  tobacco 
are  the  principal  members  of  this  group,  but  to  these  may  be 
added  the  poison  of  the  cobra,  antiarine,  and  the  vegetable  poisons 
of  some  savage  tribes. 

Irritajntt  Poisons. — The  irritcmts  are  possessed  of  these  common 
characters :  when  taken  in  ordinary  doses,  they  occasion  speedUy 
violent  vomiting  and  purging.  These  symptoms  are  either  pre- 
ceded, accompanied,  or  followed  by  intense  pain  in  the  abdomen, 
commencing  in  the  region  of  the  stomach.  The  peculiar  efi'ects  of 
the  poison  are  cliiefly  manifested  on  the  stomach  and  intestines, 
which,  as  their  name  implies,  they  irritate  and  inflame.  Many 
substances  belonging  to  tliis  class  of  poisons  possess  corrosive  pro- 
perties, such  as  the  strong  mineral  acids,  caustic  alkalies,  bromine, 
corrosive  sublimate,  and  others.  These,  in  the  acl  of  swallowing, 
are  commonly  accompanied  by  an  acrid  or  burning  taste,  extending 
from  the  mouth  down  the  oesophagus  to  the  stomach.  Some  irri- 
tants do  not  possess  any  corrosive  action, — of  which  we  have 
examples  in  arsenic,  the  poisonous  salts  of  barium,  carbonate  of 
lead,  cantharides,  &c.,  and  these  are  often  called  pure  irritants. 
They  exert  no  chemical  action  on  the  tissues  with  which  they  come 
in  contact ;  they  simply  irritate  and  inflame  them. 

Difference  between  corrosive  and  irritant  poisons. — There  is  this 
diff'erence  between  Corrosive  and  Irritant  poisons.  Under  the 
action  of  corrosive  poisons,  the  symptoms  are  commonly  manifested 
immediately,  because  mere  contact  produces  the  destruction  of  a  part, 
usually  indicated  by  some  well-marked  symptoms.  In  the  action 
of  the  purely  irritant  poisons,  the  symjitoms  are  more  slowly  mani- 
fested, rarely  showing  themselves  until  at  least  haK  an  hour  has 
elapsed  from  the  time  of  swallowing  the  substance.  Of  course, 
there  are  exceptions  to  this  remark ;  for  sometimes  irritants  act 
speedily,  though  seldom  with  the  rapidity  of  corrosive  poisons.  It 
is  important,  in  a  practical  view,  to  distinguish  whether  in  an  im- 
known  case,  the  poison  which  a  person,  requiring  immediate  treat- 
ment, may  have  swallowed,  is  of  an  irritant  or  corrosive  nature. 
This  may  be  generally  determined  by  a  knowledge  of  the  time  at 
which  the  symptoms  first  appeared  after  the  suspected  substance 
was  taken.  In  this  way  we  may  often  easily  distinguish  between 
a  case  of  poisoning  from  arsenic  and  one  from  corrosive  sublimate. 
There  is  also  another  point  which  may  be  noticed.  As  the  corrosion 
is  due  to  a  decided  chemical  action,  so  an  examination  of  the 
mouth  and  fauces  may  enable  us  to  determine  the  nature  of  the 
poison  swallowed. 

It  has  been  already  stated  that  there  are  some  nritant  poisons 
which  have  no  corrosive  properties,  and  therefore  never  act  as 


ACTION  OF  NEUROTIC  POISONS. 


63 


•corrosives  ;  but  it  must  be  remembered  that  every  corrosive  may 
act  as  an  irritant.  Thus  the  action  of  corrosive  sublimate  is  that 
of  an  irritant  poison,  as  while  it  destroys  some  parts  of  the  coats 
of  the  stomach  and  intestines,  it  irritates  and  inflames  others.  So 
again  most  corrosive  poisons  may  lose  their  corrosive  properties 
by  dilution  with  water,  and  then  they  act  simply  as  irritants.  Tliis 
is'  the  case  with  the  mineral  acids  and  bromine.  In  some  instances, 
it  is  not  easy  to  say  whether  an  irritant  poison  possesses  corrosive 
propeiiiies  or  not.  Thus  oxalic  acid  acts  immediately,  and  blanches 
and  softens  the  mucous  membrane  of  the  mouth  and  fauces,  but 
I  have  not  met  with  any  decided  marks  of  what  could  be  called 
chemical  corrosion  produced  by  it  in  the  stomach  or  viscera. 
Irritant  poisons  for  the  most  part  belong  to  the  mineral  kingdom. 
There  are  a  few  derived  from  the  animal  and  vegetable  kijigdoms, 
but  these,  if  we  except  cantharides  and  savin,  are  not  often  em- 
ployed criminally.  Some  of  the  gases  likewise  belong  to  the  class 
of  Irritants. 

Neukotic  Poisons. —  Neurotic  poisons  act  chiefly  on  the  brain, 
spinal  marrow,  and  nerves.  Either  immediately  or  some  time 
after  the  poison  has  been  swallowed,  the  patient  sufiers  from  head- 
ache, giddiness,  paralysis,  stupor,  delirium,  insensibility,  and  in 
some  instances  convulsions.  The  cerebral  poisons  are  those  which 
affect  the  brain  only,  have  no  acrid  biuning  taste  like  the  corrosive 
irritants  ;  they  rarely  give  rise  to  vomiting  or  purging.  When 
these  symptoms  follow  the  introduction  of  the  poison  into  the 
stomach,  the  effect  may  be  ascribed  either  to  the  quantity  in  which 
the  poison  has  been  taken  and  the  mechanical  distension  of  the 
stomach  thereby  produced,  or  to  the  poison  being  combined  with 
some  irritating  substance,  such  as  alcohol.  The  pure  cerebral  and 
spinal  poisons  are  not  found  to  irritate  or  inflame  the  stomach  or 
bowels. 

Notwithstanding  the  well-defined  boundary  thus  apparently 
existing  between  these  two  classes  of  poisons,  it  must  not  be  sup- 
posed that  each  class  of  bodies  will  always  act  in  the  manner  indi- 
cated. Some  irritants  have  been  observed  to  affect  the  brain  or  the 
spinal  marrow  remotely,  i.e.  through  the  circulation,  and  as  the 
result  of  absorption.  This  is  the  case  with  oxalic  acid  and  arsenic. 
JBoth  of  these  common  poisons  have  in  some  instances,  from  the 
first,  given  rise  to  symptoms  closely  resembling  those  of  narcotic 
poisoning — namely,  coma,  paralysis,  and  tetanic  convulsions.  In 
a  case  of  poisoning  with  arsenic  which  occurred  to  Dr.  Morehead, 
of  Bombay,  the  symptoms  of  narcotism  were  so  strongly  marked 
that  it  was  believed  at  first  the  man  had  taken  a  narcotic.  ('  Med. 
Gaz.'  vol.  43,  p.  1055.)  I  have  met  with  one  case  of  poisoning 
with  arsenic  in  which  there  was  paralysis  of  the  extremities,  with 
an  entire  absence  of  purging,  during  the  eight  days  which  the 
person  survived.  In  fact,  there  is  in  some  cases  a  nearly  com- 
plete substitution  of  one  set  of  symptoms  for  another.  An  intelli- 
gent writer  has  assumed  that  these  unusual  effects  of  irritant 
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TDoisons  are  only  observed  in  the  final  stage,  i.e.  immediately  pre- 
death ;  and  as  these  effects  are  similar  m  many  cases,  though 
Sodlfced  by  different  agents,  he  considers  it  to  be  an  error  on  the 
producea  07  am  s      ,  narcotic  to  the  efiects  pro- 

duced by  oTatS  or  a^S.  (Billing's  '  Principles  of  Medicine/ 
loTf  The  case  by  Dr.  Morehead,  above  quoted,  shows  among 
numlroiis  other  examples,  that  narcotic  symptoms  may  be  pro- 
XSd  primarUy  by  arsenic,  and  not  merely  as  a  secondary  result, 
fioni  eihaustion  of  the  vital  powers  in  the  last  stage  of  poisoning 
Orthrother  hand,  in  a  case  of  poisoning  with  a  large  dose  of 
oSum  there  was  an  absence  of  the  usual  Bymptoms  of  cerebral 
distance  and  the  presence  of  others  resembling  those  of  irritant 
SSiinnamely,  pain  and  vomiting.  These  are  to  be  regarded 
rexc"ptionrcaL's%^^  they  show  that  we  cannot  always  trust  to 
the  sSoms  as  evidence  of  the  kind  of  poison  taken. 

iSHhe  alkaloids  classed  as  neurotics,  some  manifest  symp- 
tomt  ?esS.bHng  7^^^  caused  by  irritants.  They  are,  m  fact,  more 
toms  lesemouug  t       -p  ioun^  in  experimenting  with  coma, 

l=d  par«Mng  -t  take  place  and  the  person  die  fcon. 

-Saeida^sonth.^^^^^^^^^ 
^-tToUraJd\^^>n.e^ 

marked  by  a  variety  of  action  it  J^^l  f  ^  ^  inal 
S^rca^Sif* 

TeTeXnd  it^hen  destroy,  li^e  b^^^^^^  ^^^.^^^^.^^ 
There  is  considerable  di&culty  m  ^^tion  has 

of  neurotic  poisons  Withrespect  to  some,  t he^^^^^^^  others,  physi- 
not  been  sufficiently  f  ^^^^^^^      '  ™^ 

ologists  are  not  agreed  upon  the  o^fj^  ™^  ^^^^ed  Experi- 
Thl  results  of  exP«^«^.,^^  iT^xp  anatTon  of  this  it  may  be 
^^mtum■fallax3udic^um  '^f/^f^  .^^J^'S^s  according  to  the  dose 
observed  that  the  action  «f  ^  PJ^^^^m^^^^  as  well  ^  a  mini- 
and  other  circumstances  JJ^^^^'J^^ti  Thus,  tobacco  in  small 
™  fatal  dose,  -^."^^f  ^^^^^^  tst^^^^^^^^  all  contractility.  The 
doses  operates  on  the  .^^f^^^^^'^^.x.^  fatally  on  the  brain  and 
alkaloid  of  "/"^ir^ece^^^^^^^^  Pl^y- 

t^^^^t^^^  ^^^^ 
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in  frequency,  and  as  the  circulation  continues,  the  spinal  cord  is 
more  and  more  affected  until  its  function  is  destroyed  and  asphyxia 
caused.    (Fraser,  Op.  cit.  p.  28.) 

The  greater  number  of  the  neurotics  are  derived  from  the  vege- 
table kingdom.  These  poisons,  when  taken  in  the  form  of  leaves, 
roots,  or  seeds  have  a  compound  action,  from  which  they  have 
received  the  name  of  Narcotico-irritants.  At  variable  periods  after 
being  swallowed,  they  may  cause  pain,  vomiting,  and  sometimes 
purging,  like  in-itants;  they  sooner  or  later  produce  delirium, 
stupor,  coma,  paralysis,  and  convulsions,  owing  to  their  effect  on 
the  brain  and  spinal  marrow  ;  but  they  vary  much  in  their  mode 
of  operation.  They  possess  the  property,  like  irritants,  of  irritating 
■and  inflaming  the  stomach  and  bowels.  As  familiar  examples,  we 
may  point  to  hemlock,  monkshood,  and  belladonna.  This  section 
of  poisons  (cerebro-spinal)  is  very  numerous,  embracing  a  large 
variety  of  weU-knoun  vegetable  substances  ;  but  they  rarely  form 
a  subject  of  difficulty  to  a  medical  practitioner.  The  fact  of  the 
symptoms  occurring  after  a  meal  at  which  some  suspicious  vege- 
tables have  been  eaten,  coupled  with  the  nature  of  the  symptoms 
themselves,  will  commonly  indicate  the  class  to  which  the  poison 
belongs.  Some  neurotic  poisons  have  a  hot  acrid  taste,  others,  such 
as  the  aconite  or  monkshood,  produce  a  numbing  or  tingling  sen- 
sation in  the  lips,  while  others  again  are  intensely  bitter,  such  as 
nux  vomica,  picrotoxia,  strychnia,  and  brucia.  A  few  poisons  ap- 
pear to  affect  the  heart  as  well  as  the  brain.  These  have  been 
placed  in  a  group  under  the  name  of  cerebro-cardiac  poisons. 

The  greater  number  belong  to  the  class  of  irritants  and  to  the 
cerebro-spiaal  subdivision  of  the  class  of  neurotics.  It  is,  in  fact, 
rare  to  find  that  the  brain  is  affected  without  the  spinal  marrow,  or 
vice  versa.  Hence  the  number  of  poisonous  substances,  which  can 
be  truly  called  cerebral  or  spinal,  are  very  few. 

Among  the  poisonous  gases  some  act'as  irritants  on  the  tliroat 
and  lung.s  (ammonia  and  nitrous  acid) ;  others  act  on  the  brain 
chiefly  (nitrous  oxide,  carbonic  acid,  and  carbonic  oxide),  they  are 
cerebral  poisons  ;  while  others  again  produce  their  effects  on  thq 
brain  and  spinal  marrow,  causing  coma  and  convulsions  (sulphu- 
retted hydrogen  and  cyanogen). 

We  are  at  present  hardly  acquainted  with  the  special  action  of 
some  of  the  substances  enumerated  and  classified  as  poisons  ;  they 
have  been  arranged  in  this  work  according  to  theii-  effects, 'as  as- 
certained by  toxicologists  from  experiments  on  animals,  as  well  as 
from  the  few  cases  in  which  they  have  acted  as  poisons  in  the 
human  body. 
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CHAPTER  11. 

^.„vTn  TM  TWT?  TlVTNn  BOUT — SYMPTOMS  OCCUE  SUDDENXY 
ACTION  AGGEAVATBD  BY  DISEASE. 

Tnow  i^roceed  to  consider  the  evidence  of  poisoning  in  the  living 
Wv  To  the  practitioner  the  diagnosis  of  a  case  of  poi^omng  ib 
of  Jreat  iSiiirtance,  as  by  mistaking  the  symptoms  produced  by  a 
of  great  mpori       ^      -^^       ^^^^^.^1  ^iisease,  he  may  omit  to 

^''Tv  tiie  rtiiedial  meLres  which  have  been  found  efficacious  in 

mately  recovers.  i.n^ ^  J-  ^  instances  in  wluch  the 
also  an  ^«^P°^f  ^,^1,^  '^ent^^^^^  we  wiU  suppose  the  case 

poison  proves  ^^^^^  "^^^^^  P"'XA  and  the  patient  survives.  Most 
to  be  hat  V^'^^^^^ll^l\^^^  whereby  it  is 

lZ''^;S^^  T^^^^i^^J  be  distinguished  from  those  of 
disease.       ^^^^^^^        symptoms  ai-pear  sttddenly,  while  the 
\lVSZlrk  ^lt  S^^^^^  character  of  most  poisons, 

PERSON  IS  ^^-ef  ™-  aoses  in  which  they  are  usuaUy  admmis- 
when  taken  in  the  .'^'T'  _        serious  symptoms  either  im- 

tered  with  criminal  ^^^f ^' ^^^XftW  haVe  been  swallowed, 
niediatelyor  within  a  sh^^^^^^^  ^^^^p,,^  a 

Their  operation  /nder  such  ^^^^^^1    although  this 

and  then  ^^f^^^^^^ltf of  universal  belief,  and  gave  rise  to  many 
^as  fo-^erly  a  mattei  of  u^^^^^^^^  In  niodern 

absurd  accounts  ot  y?^*  T^f      ,       been  said  to  possess  this  art, 

times,  the  negroes  of  ^^^^^^^f^^^^^C  an  erroneous  state- 

Wttheresearches  of  Dr.  Ruiz  show  tn  ^^^  ^ 

ment.  ('  Ann.  d  Hyg.  1844,  voL  i,  p^  ^  ,  ^^^^^^^  ^  ^^^^^ 
It  is  very  true  that  these  powjfal  ag^^^^^^^^  ^^^.^.^  ^ 

doses,  do  not  ^^^^  ^.^^^Ve^fdSeT^^^^^^^  They  may  then 

tioner  commonly  ^^^^f  f  ^J^X^t  a  natiu:e,  as  scarcely  to  excite 
produce  tLse^^^^^  the  symptoms  often 

suspicion.  In  f^f '  };'^7^''J^,p„  that  an  experienced  practitioner 
so  closely  resemble  those  of  disease,  tnat  y  gspeciaUy  when  no 
may  be  easily  ™i«taken  respecting  th^^^^^  criminaUty 

mo'ral  circumstances  ^^/^^^^^^^^^^^^  patient.  Arsenic  given  in 
on  the  part  of  those  who  are^^^^^^^^^  symptoms  re- 

small  doses  at  lo^^g,^"*^yXT(^?  chronic  disease  of  the  stomach, 
sembling  those  fl^^f/^XLvertB  suspicion  may  be  completely 
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feiTecl  to  me  for  investigation,  was  one  in  which  it  was  alleged  thaf 
a  farmer  in  one  of  the  midland  counties  had  been  poisoned  two  years 
before  by  his  honsekeeiaer,  who  was  a  respectable  person,  and  most 
attentive  to  him  as  a  nurse  dm-ing  his  illness.  He  had  been  attacked 
at  intervals  with  vomiting  and  other  signs  of  disorder  of  the  stomach 
about  three  months  before  his  death,  but  recovered  under  medical 
treatment.  About  eight  days  before  his  death  the  symptoms  recurred 
with  greater  violence  than  ever,  and  he  sank  under  them.  They  were 
referred  to  ulceration  of  the  stomach,  so  clo.sely  did  they  resemble 
those  of  disease.   As  there  was  no  suspicion  of  poison,  the  body  was 
not  examined  ;  and  nothing  would  have  been  known  respecting 
the  real  cause  of  death,  but  for  a  statement  made  two  years 
afterwards,  by  the  housekeeper,  that  she  had  on  two  occasions 
administered  to  her  master  small  doses  of  arsenic,  and  the  last, 
probably  from  its  being  larger  than  the  first,  had  occasioned 
death.    In  Reg.  v.  Wooler  (Durham  Winter  Assizes,  1855),  it  was 
proved  tiaat  the  deceased  had  been  labouring  under  symptoms  of 
poisoning  with  arsenic,  for  a  period  of  about  six  weeks  before  her 
death.    The  symptoms  showed  that  she  must  have  received  the 
poison  at  different  times  in  small  doses.    At  first  they  were 
referred  to  disease.    It  was,  however,  their  continuance  and  their 
occasional  violent  recurrence  in  spite  of  treatment,  that  induced 
a  suspicion  of  poisoning,  which  was  confirmed  by  a  chemical 
examination  of  the  tirine,  and  subsequently  of  the'  body.  This 
IS  the  only  form  of  slow  poisoning,  now  known  to  toxicolo- 
gists.    Agam,  there  are  what  are  called  acmrmolative  poisons- 
substances  which,  in  small  doses,  given  at  long  intervals,  pro- 
duce scarcely  any  perceptible  efi'ect  on  the  system  ;  but  which 
appear  to  accumulate  in  the  body,  and  their  power  is  said  to  be 
imexpectedly  maiiifested  with  sudden  and  violent  enero-y  To 
these  forms  of  poisoning,  which  it  is  extremely  rare  to  me'^et  with 
on  crimmal  charges,  the  characters  about  to  be  described  are  not 
applicable. 

When  poison  is  criminaUy  administered,  it  is  almost  always  ia. 
such  doses  as  to  cause  the  symptoms  to  appear  suddenly,  and  to- 
nni  then-  course  with  gi^eat  rapidity.    The  symptoms  of  poisoning 
vnth  nicotma,  prussic  acid,  oxalic  acid,  or  the  salts  of  strychnia 
generally  appear  either  immediately,  or  within  a  very  few  minutes 
atter  the  poison  has  been  swaUowed.    In  one  case,  however  where 
the  dose  of  prussic  acid  was  small  and  insufficient  to  produce 
cleath,  the  poison  was  supposed  by  the  patient  not  to  have  begun  to 
act  until  after  the  lapse  of  fifteen  minutes.    ('Ed.  Med  and  Sure- 
n+Zf         ;  T^'  syinptoms  caused  by  arsenic  and 

^;.ffi  +  f  '  r'^'  'I'^^f'  aUpoisons  generaUy,  are  commonly 
man^ested  m  from  half  an  hour  to  an  hour.  It  is  rare  that 
the  appearance  of  the  symptoms  is  protracted  for  two  hours 
except  under  certain  peculiar  states  of  the  system.  Some  neu- 
rotic poisons  such  as  the  poisonous  mushrooms,  may  remain  in 
the  stomach  twelve  or  twenty-four  hours  without  giVing  rise  to 
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,viini.+nms  •  and  this  is  also  affirmed  to  be  the  case  with  some 

rooms,  it  nas  oeen  suuvvii  uy  fallen  nndpr  mv  own 

J.       in  lialf  in  hour  •  and  a  case  has  lalien  unuei  my  uvyh 

^SaSt  poisoW  by  mineral  substances.    In  some  cases  of  poiBon- 
from  cases  wliich  have  fallen  ^^^^"^'^  ^^^jT^ll^Xil^^^^ 

He  awoke  with  a  Jp^^^^^f^J^din^^^^^^^  opimon  on  experi- 
experts  at  the  trial  /^Y^^' could  not  have 
ments  on  dogs  and  cats,  *ijP«^.f ,  for  the  re- 

been  the  cause  of  death  ^^.^^^i^'^f^X  a  futile  case,  this  matter 
currence  of  symptoms  was  too  long  •   /j;^  the  effect 

will  be  better  understood  ^^^^^n^ tml  hon^?  may  elapse  before 
of  sleep.    In  reference  ^J^^*^^^^^^^^^  one,  two,  or 

symptoms  appear,  and  with  respect  to  wi«  This  influence 

tUhoursmaypassbefore^i.symp^^^^^^^^ 

trS^ttprs^ed^r^^^^^^^    the  nervous  system  durmg 
We  of  i.*oxicatio..-This  stjte  has  bee  co^n^dere^^^^^ 
retard\he  operation  of  op,um  --^^J^^;,^^  there  is  scarcely 
of  this  kind  must,  ot/'Ourse   oe  a  ^^^J^^otic  poisoning  under 

a  sufficient  number  of      J..;^fSed  opinion  oS  the  point.  It 

^^^^ 
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a  person  compai-atively  unsusceptible   of  the   action  of  some 
poisons,  while  in  other  instances  it  may  increase  their  action, 
and  render  them  fatal  in  small  doses.    In  dysentery  and  tetanus, 
a  person  ynR  take,  without  being  materially  affected,  a  quantity 
of  opium  sufficient  to  kill  an  adult  in  average  health.  Mania, 
cholera,  hysteria,  and  delirium  tremens  are  also  diseases  in  which 
large  doses  of  opium  may  be  borne  with  comparative  impunity. 
In  a  case  of  hemiplegia,  a  woman  ast.  29,  took  for  six  days  three 
grains  of  strychnia  daily,  without  injurious  consequences— the  dose 
having  been  gradually  raised  ('Gaz.  Mdd. '  ' Mai  1845)  ;  while  one 
grain  of  strychnia  is  commonly  regarded  as  a  fatal  dose  to  a 
healthy  person.    In  a  case  of  tetanus,  Dupuytren  gave  as  much 
as  two  ounces  of  opimn  at  a  dose  (60  grammes),  without  serious 
consequences.  (Flandin, '  Traite'  des  Poisons,'  vol.  1,  p.  231. )  It  has 
also  been  remarked  that  persons  affected  with  tetanus  are  not  easily 
sahvated  by  mercury.    (CoUes's  'Lectures,'  vol.  1,  p.  77.)  The 
effect  of  certain  diseases  of  the  nervous  system  as  well  as  of  habit, 
either  in  retarding  the  appearance  of  symptoms,  or  by  tolerance  in 
blunting  the  operation  of  a  poison,  is  well  known  ;  they  are  cases 
which  can  present  no  practical  difficulty  to  a  medical  jurist. 

On  the  other  hand,  in  certain  diseased  states  of  the  system 
there  is  an  increased  susceptibility  of  the  action  of  poison,  or  what 
IS  termed  intolerance  of  certain  drugs.    Ordinary  medicinal  doses 
may  m  such  cases  exert  a  poisonous  action.     Thus,  in  persons 
who  have  a  tendency  to  apoplexy,  a  small  dose  of  opium  may 
act  more  qmckly  and  prove  fatal.     In  one  labouring  under 
mflammation  of  the  stomach  or  bowels,  there  would  be  an  in- 
creased susceptibility  of  the  action  of  arsenic  or  other  irritants 
In  cases  of  debihty  from  any  cause,  these  mineral  substances 
would  also  act  mjunously  even  in  ordinary  doses.  Antimony 
IS  a  most  powerful  depressant,  and  in  a  small  dose  it  might,  by 
Its  effect  on  a  diseased  heart,  cause  sudden  death  by  syncope 
Ihe  influence  of  disease  in  increasing  the  operation  of  poison" 
has  been  noticed  m  cases  of  diseased  kidney  (granular  degene- 
ration), m  which  small  doses  of  mercury  have  produced  severe 
salivation,  leading  to  exhaustion  and  death.    ('  Guy's  Hosp.  Eep  ' 
Oct.  1846,  p.  443.)  In  diseases  of  the  lungs  aflecting  aged  persom 
opram,  m  medicmal  doses,  has  been  observed  to  exert  a  prisonous 
action.    The  elTect  of  the  drug  appears  to  be  intensified  by  the 
cUsease.   This  observation  applies  equally  to  morphia.  Chloroform 
vapour  m  ordinary  quantity  has  been  found  to  produce  fatal  eftecS 
m  cases  m  which  there  was  latent  disease  of  the  heart  or  of  the 
coronary  arteries  of  this  organ.    A  fatty  condition  of  the  muscula? 
tissue,  leading  to  great  feebleness  of  the  heart's  action  ap^eaS  S 

wTf '     fi!^'\'^  ■^y^'^^P^  ^^"-^^       useTch  oro- 
h^^es  nf  rr  ^  these  facts  is  of  importance  in  reference  to 

charges  of  malapraxis,  when  death  has  arisen  from  ordinary  or  ex- 

underSse^'V'  ^^^^r^^*^^^'^  *°  P--- SourLg 

under  disease.    In  such  cases,  another  mode  of  treatment  should, 
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be  substituted,  or  a  smaller  dose  than  usual  given,  and  its  effects 
carefully  watched.     In  some  instances,  however,  Ml  and  large 
doses  of  powerful  drugs  have  been  recklessly  given  and  when  a 
fatal  result  has  foUowed,  there  has  been  a  strong  disposition  to 
refer  death  to  idiosyncrasy,  or  to  the  supposed  disease  ot  which, 
however,  sometimes  no  trace  could  be  found  m  the  body  An 
experienced  physician,  well  acquainted  with  pathological  anatomy, 
informs  me  that,  since  the  use  of  chloroform  has  become  general, 
and  deaths  under  its  use  are  not  unfrequent  a  fattmess  and  hab- 
biness  of  the  muscular  structure  of  the  heart  ha,ve  been  sought  tor, 
and  abnost  invariably  found  !    The  fatal  result  has  not  been  at- 
tribiited  to  its  real  cause,  the  imprudent  or  careless  admmistration 
of  chloroform,  but  to  some  minute  structural  changes  revealed  by 
the  microscope  in  the  substance  of  the  organ.  . 

Symptoms  appear  during  a  state  of  ^ea?^7i. —Symptoms  ot 
poisoning  may  manifest  themselves  in  a  person  while  m  a  state  ot 
I'^ct  hWynthout  any  apparent  cause.    Tl.s  rule  is  of  gurse 
open  to  numerous  exceptions,  because  the  person  on  whose  hfe  an 
attempt  has  been  made  may  be  actually  labourmg  ^"^f  ^  disease 
and  under  these  circumstances,  the  symptoms  may  be  so  obscure 
S  often  to  disarm  all  suspicion.    Wlien  poison  is  secretly  given  m 
medicine,  a  practitioner  is  very  liable  to  be  deceived,  especially  if 
the  disease  under  which  the  person  is  labouring    s  of  ^^^^^^ 
nature,  and  is  attended  with  symptoms  of  disorder  m  the  stomach 
and  bowels     Several  cases  of  poisoning  have  occurred  m  which 
Ssenic  was  criminally  substituted  for  -edicine,  and  g^^ 
patients  while  labouring  under  disorder  of  the  ^^^^^^  J^^^^f 
however   iustified  in  saying,  with  respect  to  tins  character  or 
SohoW   that  when,  hi  a  previously  healthy  person,  violent 
.?SiL|and  purging  occur  stiddenly  and  without  any  assigiaable 
la^e  siih  as  dlease^  indiscretion  in  diet,  or  pregnancy  to  account 
Srthem  thereTstro^^  reason  to  suspect  that  irritant  poison  has 
been  takU     men  a  person  is  already  labouring  under  disease, 
we  must  be  erpec  ally  watchful  of  the  occurrence  of  any  sudden 
Saan^rL  the  Sract^er  or  violence  of  the  symptoms,  -Jess  su^ 

cause  to  «Pl''™  J^3°  fXh        liable  to  occur  suddenly 

that  there  are  certam  ^^j^h  may  not  at  Srst  sight 

ire'«»Lr£vK    frifn  is  only  on^  ont  of  many  o„ 

d^l-i  ^^^^^^^^^^^^ 
&Ttat:\"CXtt£eTaro  but        exceptions  to  the 
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rule  laid  down,  that  the  symptoms  of  poisoning  are  liable  to  appear 
suddenly ;  and  that  in  most  cases  they  are  manifested  within  an 
hour  after  the  substance  has  been  taken. 

It  has  been  said  that  the  symptoms  of  poisoning  are  charac- 
terized either  by  a  regularity  of  increase,  or  by  their  becoming  more 
and  more  aggravated  as  the  case  advances  ;  but  this  is  a  weak 
criterion.  In  the  operation  of  most  of  the  active  irritants,  there 
are  often  remissions,  and  occasionally  intermissions  of  the  symp- 
toms, so  as  to  give  rise  to  false  hopes  of  recovery.  It  must  not 
therefore  be  inferred  that  a  recurrence  of  the  symptoms  of  irrita- 
tion is  necessarily  indicative  of  the  administration  of  a  fresh  dose 
of  poison.  The  character  of  the  symptoms  is  in  some  cases  liable 
to  be  suddenly  changed  :  vomiting  may  cease,  and  may  be  suc- 
ceeded by  coma.  While,  then,  on  the  one  hand,  such  a  case  might, 
by  our  trusting  too  much  to  this  criterion,  be  regarded  as  one 
rather  of  disease  than  poisoning,  there  are,  on  the  other  hand, 
certain  diseases  which  are  very  rapid  and  violent  in  their  progress  ; 
and  the  symptoms  of  these  might,  for  a  similar  reason,  be  mistaken 
for  those  of  poisoning. 

The  observations  here  made  chiefly  refer  to  irritant  poisoning  ; 
but  they  apply  with  equal  force  to  the  administration  of  neurotic 
poisons.  If  a  person  in  health  is  suddenly  seized  with  stupor, 
convulsions,  delirium,  or  insensibility,  we  have  just  ground  for 
suspicion,  unless  some  natural  cause  be  apparent.  Many  forms  of 
nervous  disease  may  attack  a  person  in  health  suddenly,  and  there- 
fore a  careful  observation  of  the  symptoms  should  be  made  in 
reference  to  their  mode  of  commencement,  nature,  progress,  dura- 
tion, amenability  to  treatment  and  result. 


CHAPTER  12. 

EVroENCE  OF  POISOiaiTG.— STltPTOMS  CONNECTED  WITH  FOOD  OB  JffiDICINE.— 
STJDDEN  DEATH  FROM  NATUHAL  CAUSES  MISTAKEN  FOR  POISONING.— 
SEVERAL  PERSONS  ATTACKED  SnnJLTANEOTJSlY.— EVIDENCE  FROM  THE 
DETECTION  OF  POISON  IN  FOOD  AND  URINE.— MEDICAI  DIAGNOSIS  IN 
SECRET  POISONING. —WHAT  TO  OBSERVE  IN  CASES  OF  SUSPECTED 
POISONING. 

2.  In  poisoning,  the  symptoms  appear  soon  after  a  meal 

OR  SOON  AFTEH  some  SOLID  OR  LIQUID  HAS  BEEN  TAKEN.— This  is 

by  far  the  most  important  character  of  poisoning  in  the  living 
body.  It  has  been  already  stated  that  most  poisons  begin  to  operate 
withm  about  an  hour  after  they  have  been  swallowed  ;  and  althout^h 
there  are  a  few  exceptions  to  this  remark,  yet  they  occur  under 
circumstances  easily  to  be  appreciated  by  a  practitioner.  Thus, 
then  It  follows  that,  supposing  the  symptoms  under  which  a  person 
18  labouring  to  depend  on  poison,  the  substance  has  most  probably 
been  swallowed,  either  in  food  or  medicine,  from  half  an  horn-  to  an 
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hoxxr  previously.  It  must  be  observed,  however,  that  cases  may- 
occur  in  which  the  poison  has  not  been  introduced  by  the  mouth, 
on  of  vitriol  and  other  corrosive  liquids  have  been  tlirown  up  the 
rectum  in  injections,  and  have  thus  caused  death ;  the  external 
application  of  arsenic,  corrosive  sublimate,  and  cantharides  to 
ulcerated  surfaces  has  destroyed  life.  In  one  case  arsenic  was  in- 
troduced into  the  vagina  of  a  woman,  and  she  died  in  five  days 
under  all  the  symptoms  of  arsenical  poisoning.  (Schneider,  '  Ann. 
der  ges.  Staatsarzneikunde,'  vol.  1,  p.  229.)  In  another  instance 
(Beg.  v.  Wooler)  there  was  reason  to  believe  that  arsenic  had  been 
administered  to  the  deceased  in  an  enema.  Such  cases  are  rare,  but, 
nevertheless,  the  certainty  that  they  have  occurred,  where  their  oc- 
currence could  hardly  have  been  anticipated,  shows  that  in  a  sus- 
picious case  a  medical  man  must  not  deny  the  fact  of  poisoning 
merely  because  it  may  be  proved  that  the  person  could  not  have  taken 
the  poison  in  the  usual  way,  by  the  mouth.  Again,  persons  may  be 
destroyed  by  the  vapours  of  ether,  chloroform,  prussic  acid,  or  other 
powerful  volatile  poisons,  introduced  into  the  body  through  the 
lungs.  Such  a  mode  of  suicide,  or  murder,  might  disarm  suspicion, 
from  the  fact  of  no  noxious  material  being  found  in  the  stomach. 

Let  us  suppose,  however,  the  circumstances  to  have  been  such 
that  these  secret  means  of  destruction  could  not  have  been  re- 
sorted to,  and  that  the  poison  is  one  of  those  most  commonly 
selected  by  a  murderer,  such  as  arsenic,  tartar  emetic,  or  corrosive 
sublimate,  then  we  may  expect  that  this  character  of  poisomng 
will  be  made  evident  to  us,  and  that  something  must  have  been 
swallowed  by  the  patient  shortly  before  the  alarming  symptoms 
appeared.    By  observations  attentively  made,  it  niay  be  m  our 
power  to  connect  the  appearance  of  the  symptoms  with  the  use  ot 
a  particular  article  of  food,  and  thus  indirectly  lead  to  the  detec- 
tion of  a  criminal.    Supposing  that  many  hours  have  passed  smce 
food  or  medicine  was  taken  by  the  patient,  without  any  eflect 
ensuing— it  is  probable  that  the  symptoms  may  be  due  to  natural 
causes  and  not  to  poison.    When  symptoms  resembling  those  of 
poisoning  speedily  foHow  the  ingestion  of  food  or  medicine,  there 
is,  however,  reasonable  ground  for  suspicion;  but  caution  should 
be  observed  in  drawing  inferences,  since  the^most  extraordmary 
coincidences  sometimes  present  themselves.    The  time  of  the  re- 
currence of  symptoms  in  relation  to  a  particular  meal,  is  then  a, 
fact  of  especial  importance  in  forming  an  opmion  m  a  case  of  sus- 

"^^^^TheCrown^Prince  of  Sweden  was  considered  by  many  to  have 
been  kiUed  by  poison.  The  prince,  it  appears,  was  re^aewmg 
some  troops  at  Stockholm,  in  May  1810,  when  he  was  observed  to 
fall  suddenly  from  his  horse,  and  he  died  m  half  an  hour  after- 
wards His  physician,  Dr.  Rossi,  was  accused  of  havmg  admims- 
Tered  poison  to  him,  and  he  was  obliged  for  his  own  security  to 
Quit  the  country.  It  is  obvious,  however,  from  an  examination  of 
the  paiticuLs  of  the  case,  that  had  this  sudden  attack  been  due 
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to  poison,  it  coiild  have  been  only  one  of  the  most  active  narcotics, 
given  to  the  deceased  but  a  short  time  before  he  fell  from  his 
horse.  But  it  was  ascertained  that  the  prince  had  taken  neither 
solid  nor  liquid  of  any  kind  for  at  least  four  hours  previously  to 
his  death.  The  allegation  of  poisoning  was  thus  disproved,  for 
no  poison,  operating  with  symptoms  liJke  those  under  which  the 
prince  had  died,  could  have  had  its  effects  suspended  for  four 
hours.    The  cause  of  death  was  apoplexy. 

Cases  of  this  kind  are  most  instructive  to  the  medical  jurist. 
They  show  that  under  a  proper  observation  of  the  facts,  it  will  not 
be  difficult  to  distinguish  disease  from  poisoning  as  a  cause  of 
sudden  death.  They  will  enable  him  to  do  much  more  than  tliis. 
In  a  case  of  imputed  poisoning,  he  may  have  it  in  his  power  to 
estabhsh  the  imiocence  of  one  who  is  accused,  or  to  point  out  the 
guilty  person  when  more  than  one  may  be  suspected.  The  sub- 
joined cases  will  serve  as  additional  illustrations  of  the  application 
of  these  principles  in  the  diagnosis  of  poisoning.  It  is  the  more 
necessary  to  attend  to  them  because  there  is  rather  a  prejudice 
among  medical  men  which  leads  them  to  suspect  death  from  poison 
if  they  cannot  at  once  refer  it  to  any  well-known  disease. 

A  woman  accused  her  husband  of  having  attempted  to  poison 
her.  She  handed  to  the  authorities  a  dish  containing  arsenic  in 
coarse  powder ;  and  some  food  which  she  stated  had  been  prepared 
for  her  by  her  husband.  On  analysis,  this  was  found  to  contain  a 
large  quantity  of  arsenic.  The  husband  was  immediately  com- 
mitted to  prison.  The  wife  was  at  this  time  apparently  quite  well; 
and  so  she  remained  for  eight  days  afterwards,  no  symptoms  of 
poisoning  having  manifested  themselves.  She  was  then  seized  with 
a  fit  of  mania,  and  died  the  following  day,  i.e.  nine  days  after  she 
had  accused  her  husband  of  having  administered  arsenic  to  her  in 
her  food.  On  an  examination  of  her  body,  it  was  evident  she  had 
died  from  the  efiects  of  arsenic.  This  poison  was  found  in  large 
quantity  in  the  alimentary  canal ;  and  there  were  the  usual  morbid 
changes  in  the  stomach  and  intestines.  The  man  denied  that  he  had 
at  any  time  administered  poison  to  the  deceased.  This  denial,  how- 
ever, would  have  availed  him  but  Little,  had  it  not  been  for  the  careful 
medico-legal  investigation  of  the  whole  case,  made  by  the  medical 
witnesses.  _  As  he  had  been  confined  in  prison  eight  days  before  the 
death  of  his  wife,  he  could  not  have  committed  the  crime  imputed 
to  him,  unless  he  had  administered  the  arsenic  previous  to  his 
imprisonment.  His  guilt,  therefore,  rested  upon  the  medical 
question  whether  a  large  quantity  of  arsenic  could  be  taken  by  a 
person  and  remain  in  the  stomach  and  intestines,  without  pro- 
ducing any  of  its  usual  efi'ects,  for  the  long  period  of  eight  days  ? 
The  medical  experts  very  properly  answered  the  question  in  the 
negative,  and  the  man  was  immediately  discharo-ed  ('Annales 
d'Hygifene,'  1836,  vol.  2,  p.  391.)  While  the  prisoner  was  with  his 
wife  she  did  not  sufier  from  the  symptoms  of  poisoning,  nor  was 
there  any  proof  that  he  had  administered  poison.  When,  however, 
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he  was  so  situated  that  he  could  not  possibly  have  heen  accessory 
to  its  administration,  she  had  suffered  from  the  symptoms  and  had 
died  from  the  effects  of  arsenic.  It  was  fortunate  for  the  accused 
that  he  was  thrown  into  prison,  and  that  the  case  f eU  into  the 
hands  of  persons  versed  in  the  subject  of  legal  medicine.  The 
interval  (eight  days)  was  here  too  long  to  be  consistent  with  the 
theory  that  he  had  administered  the  arsenic  found  in  the  body  of 
the  deceased. 

In  the  following  case  the  poison  selected  by  the  criminal  was 
one  in  which  the  symptoms  are  produced  immediately,  or  within 
a  few  minutes,  a  fact  which  mainly  led  to  the  conviction  of  the 
accused : — 

Jean  Humphreys  was  tried  at  the  Aberdeen  September  Circuit, 
1830,  for  the  murder  of  her  husband,  by  pouiing  sulphuric  acid 
down  his  throat  as  he  lay  asleep  in  bed.    The  parties  frequently 
quarrelled,  and  were  both  addicted  to  habits  of  intoxication.  On 
the  night  in  question,  some  friends  had  passed  the  evening  with 
them,  drinking.     They  left  the  house  about  twelve  o'clock,  and 
soon 'after  this  the  deceased  was  seen  asleep  in  bed.    The  only 
persons  in  the  house  at  this  time  were  the  prisoner  and  a  servant- 
maid,  and  the  street  door  was  locked,  so  that  no  other  person  could 
have  had  access.     The  prisoner  left  the  servant's  room  on  her 
stocking-soles,  a  thing  unusual  for  her,  and  when  she  returned  in 
about  twenty  minutes,  she  told  the  servant  that  her  husband  was 
roaring  mad  with  drink.    The  giii,  upon  going  to  him,  found  him 
lying  upon  his  back,  declaring  that  he  was  all  roasting.  The 
prisoner  at  first  showed  an  unwillingness  to  send  for  a  medical 
man,  but  at  length  did  so.    When  the  deceased  left  his  guests  at 
midnight,  there  were  only  two  glasses  on  the  table  in  the  room ;  but 
when  the  neighbours  came  in  after  the  alarm,  there  were  three,  and 
the  third  was  proved  to  have  come  from  a  room  above  stairs,  of 
which  the  prisoner  had  the  key.    This  glass  contained,  it  was  sup- 
posed, sulphuric  acid.    In  the  room  where  the  deceased  was  lying, 
there  was  a  phial  wliich  had  contained  sulphuric  acid,  but  it  was 
then  nearly  empty.   The  deceased  lived  two  days,  but  never  could 
crive  any  further  account  of  the  matter  than  that  he  went  to  sleep 
quite  well,  and  awoke  '  all  roasting,'  and  had  suffered  the  utmost 
agony  ever  since.    He  evidently  died  from  the  effects  of  sulphuric 
acid,  large  quantities  of  which  were  detected  on  his  shirt,  on  the 
blanket  and  bedcover,  and  a  little  on  the  prisoner's  bedgown  and 
handkerchief  ;  but  not  a  trace  of  the  poison  could  be  discovered  m 
the  stomach  or  intestines  of  the  deceased.  (Ahson,    Crimmal  Law 
of  Scotland,'  p.  75  ;  also  'Medical  Gazette,'  vol.  8,  p.  il.)    In  the 
defence  it  was  alleged  that  the  deceased  had  voluntarily  taken  the 
poison  and  committed  suicide ;  but  the  only  time  at  which  he  could 
bv  any  possibility  have  taken  it  was  when  he  was  di'inkmg  with 
his  friends  ;  for  immediately  after  they  left,  he  went  to  bed,  and 
was  seen  asleep  ;  and,  according  to  the  evidence  he  awoke  suddenly 
with  the  pain  and  other  symptoms  produced  bj  this  poison,  it 
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was  impossible  that  he  could  have  swallowed  the  acid  while  drink- 
ing with  his  friends ;  for  the  symptoms  of  the  corrosives  come  on 
rapidly,  and  cannot  be  suspended  ;  therefore  the  poison  must  have 
been  poxu'ed  down  liis  tliroat  while  he  was  sleeping,  and  as  the 
house  was  at  that  time  fastened  up,  this  act  could  only  have  been 
perpetrated  either  by  the  prisoner  or  the  maid-servant.  There  was 
nothing  to  throw  suspicion  on  the  servant,  and  all  the  circum- 
stances pointed  to  the  wife  as  the  guilty  .person.  She  was  convicted 
and  executed.  It  will  be  observed  that  the  suspicion  of  suicide, 
as  well  as  of  murder  by  the  persons  with  whom  the  deceased  had 
been  drinking,  was  entirely  removed  by  attention  being  paid  to 
this  well-marked  character  of  the  corrosive  poisons. 

It  has  been  already  stated  that  if  symptoms  resembling  those 
of  poisoning  speedily  foUow  the  introduction  of  food  or  medicine 
into  the  stomach,  there  is  great  room  for  suspicion ;  but  caution 
should  be  observed  in  expressing  an  opinion.  In  the  case  of  Sir 
Tlieodosius  Boughton,  who  was  poisoned  by  his  brother-in-law, 
DoneUan,  in  1781,  the  fact  of  alarming  symptoms  coming  on  in  two 
mmutes  after  the  deceased  had  swallowed  what  was  supposed  to  be 
a  simple  medicinal  draught,  became  a  most  important  piece  of 
evidence  against  the  accused.  There  is  no  doubt  that  laurel-water 
had  been  substituted  for  the  medicine  by  the  prisoner.  (See 
Laurel  Water,  post.)  The  practice  of  substituting  poisonous 
mixtui-es  for  medicinal  draughts  or  powders,  is  by  no  means  un- 
usual, although  it  may  be  supposed  to  indicate  a  degree  of  refine- 
ment and  knowledge  not  commonly  to  be  found  in  the  lower  class 
of  criminals.  In  some  cases,  poison  may  have  been  ignorantly 
dispensed  for  medicine.  Medical  practitioners  may  thus  be  fatally 
deceived.  The  late  Baron  Alderson  on  one  occasion  pubHcly  related 
the  following  case  -.—An  apothecary  prepared  a  draught,  into  which 
another  person  put  poison,  intendmg  thereby  to  destroy  the  life  of 
a  patient  for  whom  the  medicine  was  prescribed.  The  patient,  not 
liking  the  taste  of  the  draught,  and  tliinking  that  there  was  some- 
thing suspicious  about  it,  sent  it  back  to  the  apothecary,  who,  know- 
ing the  ingredients  of  wliich  he  had  composed  it,  and  wisliing  to 
prove  that  he  had  done  nothing  wrong,  drank  it  himself,  and  died. 
In  this  case,  he  was  the  unconscious  agent  of  his  own  death ;  and 
although  the  draught  was  intended  for  another,  the  person  who 
poisoned  it  was  held  guilty  of  miu'der. 

We  should  remember  that  on  these  occasions  poison  may  have 
been  accidentally  or  criminally  substituted  for  an  innocent  medicine 
prescribed.  In  1856,  a  physician  of  this  metropolis  nearly  lost  his 
life  by  drinking  what  he  supposed  to  be  an  infusion  of  ash-leaves. 
He  had  prescribed  this  infusion  for  a  patient  who  had  been  rendered 
insensible  by  the  first  dose  ;  and,  in  order  to  satisfy  himself  of  its 
nature,  he  drank  only  a  small  quantity.  It  turned  out  that  an 
Ignorant  herb-dealer  had  sold  the  leaves  of  belladonna  for  those 
of  the  ash  ;  it  was  an  infusion  of  belladonna  which  had  thus 
been  taken  by  the  patient  and  physician !   In  a  case  which  was 
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referred  to  me  some  years  since,  a  medical  man  put  into  a  mix- 
ture a  large  quantity  of  strychnia  in  place  of  oxide  of  bismuth. 
His  patient,  a  lady,  took  a  dose  and  died  in  twenty  minutes,  with 
the  usxial  tetanic  symptoms.  The  medical  man  was  sent  for  and 
informed  of  his  mistake.  He  denied  that  any  mistake  had  been 
made,  and  to  confirm  this  denial  he  swallowed  some  of  the  mixture 
from  the  mouth  of  the  bottle,  but  fortunately  for  himself  without 
shaking  it.  In  half  an  hour  he  was  seized  with  symptoms  of  poison- 
ing with  strychnia,  and  almost  succumbed.  Although  he  did  not 
intend  it,  he  thus  furnished  the  strongest  evidence  against  himself. 
He  was  tried  for  manslaughter  at  the  Rutland  Assizes  and  acquitted, 
on  the  ground  of  its  having  been  an  innocent  mistake ! 

The  occurrence  of  symptoms  resembling  those  produced  by 
poison,  soon  after  a  solid  or  liquid  has  been  taken,  may  be  a  pure 
coincidence.  In  such  a  case,  poisoning  is  always  suspected  by  the 
vulgar ;  and  it  will  be  the  duty  of  a  medical  jurist  to  guard  against 
the  encouragement  of  such  a  suspicion,  until  he  has  strong  grounds 
for  believing  it  to  be  well  founded.  No  public  retractation  or  apology 
can  ever  make  amends  for  the  injury  which  may  in  this  way  be 
inflicted  on  the  character  of  another ;  for  those  who  hear  the  accu- 
sation may  never  hear  the  defence.  In  such  practitioner 
may  entertain  a  suspicion,  but,  \mtil  confirmed  by  facts,  he  shoidd 
always  avoid  expressing  it,  giving  it  publicity,  or  encouraging  the 
expression  of  it  by  others.  When  death  is  not  a  consequence,  it  is 
difficult  to  clear  up  such  cases,  except  by  the  aid  of  a  chemical  analy- 
sis ;  but  this,  as  we  know,  is  not  always  applicable.  If  death  ensue, 
the  real  cause  is  usually  apparent,  and  a  suspicion  of  poisoning  may 
be  thus  removed  by  an  examination  of  the  body  and  an  analysis. 
In  some  cases,  in  which  persons  have  died  suddenly  after  a  meal, 
the  cause  of  death  has  been  clearly  traced  to  an  obstruction  of  the 
air-passages  by  a  mass  of  food.  These  parts  should  always  be 
carefully  examined. 

An  instance  occurred  within  my  knowledge,  where  an  aged  lady 
took  tliree  grains  of  a  white  powder,  prescrilaed  for  her  by  her 
medical  attendant.  In  about  ten  minutes  afterwards  she  was 
seized  with  coma,  and  died  in  the  course  of  an  hom\  The  medi- 
cine she  took  was  sulphate  of  quinine.  In  such  a  case  it  might 
have  been  most  plausibly  said  morphia  or  some  other  poisonous 
alkaloid  had  been  swallowed  ;  but  the  circumstances  were  well 
known:  death  was  due  to  apoplexy.  In  another  case,  a  woman, 
aged  37,  rose  in  the  morning  in  her  usual  health,  with  the  excep- 
tion of  having  a  slight  headache  ;  iromediately  after  taking  break- 
fast she  was  attacked  with  violent  vomiting,  which  continued  for 
half  an  hour — she  then  fell  down  and  died  suddenly.  Here  again 
there  was  room  for  suspecting  poison,  owing  to  the  time  of  the 
occurrence  of  symptoms,  but  it  was  proved  that  the  woman  had 
died  from  disease  of  the  brain.  The  fatal  symptoms  produced  by 
perforation  of  the  stomach,  which  in  some  respects  resemble  those 
of  arsenical  poisoning,  almost  always  attack  a  person  soon  after  a 
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niecal.  When  they  occur  some  hours  afterwards,  there  is  less  likeli- 
hood of  confounding  them  with  arsenic.  Some  years  since,  Mr. 
Hilton  and  myself  were  required  to  examine  judicially  a  case  of 
this  description.  Our  judgment  was  in  a  great  measure  aided  by 
the  fact  that  the  violent  symptoms  did  not  appear  until  about 
three  hours  after  a  meal. 

3.  In  Poisoning  when  sbvekal  paetake  at  the  same  time 

OF  THE  SAME  POOD  OR  MEDICINE  (MIXED  .WITH  POISON)  ALL  SUFFER 

FROM  SIMILAR  SYMPTOMS.— This  character  of  poisoning  cannot 
always  be  prociu-ed;  but  it  furnishes  good  evidence  of  the  fact 
when  it  exists.  Thus,  supposing  after  a  meal  made  by  several 
persons  from  the  same  dish,  only  one  suffers,  the  suspicion  of 
poisoning  is  considerably  weakened.  The  poisoned  article  of  food 
may  be  detected  by  observing  whether  they  who  suffer  under 
symptoms  of  poisoning  have  partaken  of  one  particular  solid  or 
liquid  in  common.  In  a  case  of  accidental  poisoning  at  a  dinner- 
party in  London,  it  was  observed  that  the  persons  who  suffered  from 
the  symptoms  had  taken  port- wine  only.  The  contents  of  the  bottle 
were  brought  to  me  for  examination  ;  they  were  found  to  consist 
of  a  saturated  solution  of  arsenic  in  wine.  In  general,  considerable 
reliance  may  be  placed  upon  this  character,  because  it  is  impro- 
bable that  any  common  cause  of  disease  should  suddenly  attack, 
with  violent  and  alarming  symptoms,  several  healthy  persons  at 
the  same  time,  and  within  a  short  period  after  having  partaken  of 
food  together.  In  a  case  referred  to  me  many  years  ago,  a  diabo- 
lical attempt  to  administer  poison  was  shown  which  might  throw  a 
medical  man  off  his  guard  who  relied  upon  the  fact  that  all  who 
partook  of  the  same  meal  ought  to  suffer,  supposing  the  food  to 
be  poisoned.  A  number  of  persons  in  a  poor-law  union  sat  down 
to  dinner,  according  to  custom,  in  regular  order  and  in  the  same 
places.  They  were  all  helped  to  the  food  (meat  and  gravy)  in  their 
regular  turns.  The  wife  of  one  of  the  officials,  shortly  after  com- 
mencing her  dinner,  perceived  a  white  powder  floating  on  the 
gi-avy  m  her  plate.  Suspecting  something  wrong,  she  collected  it 
and  put  it  aside.  After  her  dinner,  she  was  seized  with  nausea 
and  other  symptoms  resembling  irritant  poisoning,  but  these  in  a  few 
days  passed  off,  leaving  her  very  weak.  The  powder  was  examined 
and  I  found  it  to  be  white  arsenic.  No  such  appearance  presented 
itself  on  any  other  plate,  and  no  other  person  who  dined  at  the  table 
suffered  from  symptoms  of  poisoning.  There  had  been  ill-feeling 
against  the  woman  whose  life  was  thus  attempted.  There  was 
reason  to  beHeve  that  some  person  had  put  the  poison  into  the  plate 
which  It  was  known  would  come  to  her  in  her  turn  the  plates 
havmg  been  put  in  a  pile  before  the  person  who  carved  the  m  eat  On 
another  occasion,  a  gamekeeper  and  his  three  children  sat  down  to 
dinner  together,  and  in  about  half  an  hour  one  of  the  children  was 
seized  with  vomiting  and  purging,  and  died  in  a  few  hours.  Arsenic 
was  found  m  the  child's  stomach,  and  there  was  no  doubt  that  this 
was  the  cause  of  death.    The  man  was  charged  with  murder  The 
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great  medical  difficulty  in  the  case  was  to  explain  how  it  happened, 
as  they  all  partook  of  the  same  food,  only  one  child  suffered.  An 
examination  of  the  surviving  children  brought  to  light  the  fact 
that  the  only  difference  made  at  the  dinner  was  that  the  father 
(the  prisoner)  helped  the  two  survivors  to  salt  from  the  salt-cellar 
on  the  table,  btit  the  salt  (?)  which  he  put  on  deceased's  plate  he 
brought  between  his  finger  and  thumb  from  another  room.  On  a 
sheK  in  this  room,  he  kept  a  bottle  of  powdered  arsenic  which  he 
used  for  destroying  vermin.  The  general  and  circumstantial  evi- 
dence clearly  showed  that  the  poison  had  been  thus  administered 
to  the  child.  The  man  was  convicted,  and  executed.  {Eeg.  v. 
Jennings,  Berks  Lent  Ass.  1845. ) 

We  must  beware  of  supposing  that  when  poison  is  placed  in  the 
food  of  which  many  persons  partake  all  will  be  attacked  mth  pre- 
cisely similar  symptoms,  or  at  the  same  interval  of  time ;  because, 
as  we  have  seen,  there  are  many  causes  which  may  modify  these 
conditions.  In  general,  that  person  who  has  partaken  most  freely 
of  the  poisoned  dish  will  suffer  most  severely,  but  even  this  does 
not  always  follow.  There  is  a  weU-known  case  recorded  by  Bonnet, 
where,  among  several  who  partook  of  a  dish  poisoned  with  arsenic, 
they  who  had  eaten  little  and  did  not  vomit,  speedily  died ;  whUe 
others,  who  had  partaken  largely  of  the  dish,  and  had  in  conse- 
quence vomited  freely,  recovered. 

It  was  just  now  remarked  that  there  is  no  disease  likely  to 
attack  several  healthy  persons  at  the  same  time,  and  in  the  same 
manner.    This  is  undoubtedly  true,  as  a  general  principle,  but  the 
following  case  wiU  show  that  mistakes  may  occasionally  arise  even 
under  these  circumstances.    It  occurred  in  London,  during  the 
prevalence  of  the  malignant  cholera  in  the  year  1832.   Four  of  the 
members  of  a  family  living  in  a  state  of  great  domestic  unliappi- 
ness,  sat  down  to  dinner  in  apparently  good  health:  some  time 
after  the  meal,  the  father,  mother,  and  daughter,  were  suddenly 
seized  with  violent  vomiting  and  piu-ging.    The  stools  were  tmged 
with  blood,  while  the  blueness  of  the  skin,  observed  m  cases  of 
malignant  cholera,  was  wanting.    Two  of  the  persons  died.  The 
son  who  was  known  to  have  borne  ill-wiU  agamst  his  father  and 
mother,  and  who  suffered  no  symptoms  on  this  occasion,  was 
accused  of  having  poisoned  them.  A  strict  investigation  took  place 
before  the  coroner  ;  but  it  was  clearly  shown  by  the  medical 
attendant  that  the  deceased  persons  had  really  died  of  the  malig- 
nant cholera,  and  there  was  no  reason  whatever  to  suspect  that 
any  poison  had  been  administered  to  them.    In  this  mstance,  it 
will  be  perceived  that  symptoms  resembhng  those  of  uTitant  poison 
appeared  suddenly  in  several  persons  in  perfect  health,  and  slioi-tly 
after  a  meal.    We  hereby  leam  that  the  utUity  of  any  mles  for 
investigating  cases  of  poisoning,  depends  entirely  on  the  judgment 
and  discretion  with  which  they  are  applied  to  particular  cases. 

A  somewhat  similar  set  of  cases  appears  to  have  occurred  at 
Yienna  in  the  summer  of  1873,  during  the  prevalence  of  mahgnant 
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cholera  in  that  city.  The  father,  mother,  and  two  daughters  in  a 
family,  wliile  in  perfect  health,  were  suddenly  seized  with  incessant 
vomiting,  purging,  cramps  in  the  calves  of  the  legs,  cold  extremi- 
ties, lividity  of  the  limbs  and  face,  and  the  pulse  was  scarcely  per- 
ceptible. They  all  recovered.  Dr.  Rosenthal,  who  was  called  to 
see  these  persons,  pronounced  them  to  be  cases  of  poisoning  with 
Vanilla  ice,  of  which  it  appears  the  family  had  partaken.  But 
Vanilla  ice  had  been  frequently  eaten  in  Vienna  before  the  out- 
break of  cholera  in  1873  without  such  severe  symptoms  following, 
and  it  is  higlily  probable  that  the  medical  man  was  misled  by  the 
nimiber  of  persons  who  were  attacked  simultaneously.  There  is 
nothing  in  Vanilla  to  cause  poisoning.  It  contains  a  crystallizable 
principle,  VanUlin  or  Vanillic  acid,  which  is  not  poisonous.  (Huse- 
mann,  '  PflanzenstofFe,'  1871,  p.  1038.)  In  order  to  account  for  the 
irritant  effects,  Dr.  Rosenthal  believes  that  there  was  a  production 
of  cardol,  an  irritant  oily  principle  (found  in  Anacardium  Occi- 
dentale),  somewhat  resembling  cantharidine.  The  facts  are  more 
consistent  with  the  effects  produced  by  malignant  cholera.  ( '  Pharm. 
Jour.'  AprU  1874,  pp.  838,  852). 

The  simultaneous  occurrence  of  symptoms  terminating  fatally 
in  two  or  more  persons  in  a  family,  is  always  well  calculated  to 
excite  grave  suspicions  of  poisoning  ;  and  a  safe  opinion  can  then 
only  be  formed  by  noting  the  character  of  the  symptoms  in  each 
case  or,  if  this  source  of  evidence  be  wanting,  by  the  detection  of 
poison  in  the  food  or  bodies  of  the  individuals.  A  simultaneous 
attack  merely  furnishes  a  presumption  in  favour  of  poisoning,  to 
be  supported  or  rebutted  by  other  circumstances.  A  case  was 
referred  to  me  in  December  1846,  by  the  late  Mr.  Wood,  coroner 
for  Surrey,  in  which  two  children,  previously  healthy,  died  under 
similar  symptoms,  very  suddenly,  and  after  a  short  illness.  It 
was  reasonably  suspected,  in  the  first  instance,  that  narcotic  poison 
had  been  given  to  them  ;  but  an  examination  of  the  facts  of  the 
case,  as  well  as  an  analysis  of  the  food  and  contents  of  the  stomachs, 
proved  that  poison  was  not  the  cause,  and  thus  removed  a  heavy 
load  of  suspicion  from  the  parents. 

Some  years  since,  three  children  in  the  family  of  a  medical 
man  in  the  Isle  of  "Wight,  died  after  a  short  illness,  one  after  the 
other,  within  a  week.  The  symptoms  were  supposed  to  bear  some 
resemblance  to  iiTitant  poisoning.  No  poison  was  found  in  the 
bodies,  and  there  was  no  evidence  that  any  poison  could  have 
been  possibly  administered  by  any  member  of  the  household. 
There  was  no  conceivable  motive  for  such  an  act.  In  examining 
the  intestines  of  one  of  the  children,  an  infant,  I  found  an  intus- 
susception of  some  extent,  and  the  intestine  was  partly  in  a  state 
of  strangulation.  This  was  sufficient  to  accoimt  for  one  death 
from  natural  causes,  and  the  other  two  were  coincidental.  Had 
either  death  taken  place  by  itself,  no  suspicion  of  poisoning 
would  have  been  raised,  but  because  three  children  had  died  at  or 
about  the  same  time,  poisoning  was  alleged,  and  in  spite  of  the 
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negative  chemical  and  the  moral'  evidence,  it  proved  impossible 
to  eradicate  that  suspicion. 

In  July  1874,  Mr.  Clegg,  coroner  for  Boston,  communicated 
to  me  a  similar  set  of  cases  which  led  to  an  inquest  before  him. 
Three  children  in  the  family  of  a  cottager  named  Slight,  died  under 
the  following  circumstances  :— On  May  18  a  girl  set.  5  was  sud- 
denly seized  with  vomiting  and  purging,  and  great  thirst,  and 
died  in  the  course  of  a  few  hours.    On  May  20,  a  boy  set.  3  was 
seized  with  similar  symptoms  and  died.    On  May  24,  another  girl 
^t.  6  was  attacked  and  she  also  died  under  similar  symptoms  after 
an  niness  of  thirty-six  hours.    The  children  were  not  taken  ill  at 
the  same  time  but  one  after  the  other.    They  were  apparently  well, 
and  all  of  them  died  and  were  buried  within  the  short  period  of 
eight  days.    From  rumours  circulated,  affecting  the  pa,rents,  the 
body  of  the  last  girl  was  exhumed  six  weeks  after  death,  and 
examined.    The  inner  coat  of  the  stomach  and  of  poi-tions  of  the 
intestines  was  inflamed.    The  other  organs  were  healthy.  Dr. 
Stevenson  made  an  analysis  of  the  viscera,  but  found  no  poison. 
The  fullest  inquiry  showed  that  there  was  no  poison  m  the  house, 
and  no  motive  for  poisoning  on  the  part  of  the  parents.    No  cause 
could  be  discovered  to  account  for  the  symptoms  and  deaths  ot 
these  three  children,  but  it  was  suspected  that  they  had  died  from 
cholera  as  a  result  of  drinking  impure  water.    Wlien  several  mem- 
bers of  a  family  are  taken  iU  about  the  same  tune,  and  die  about 
the  same  time,  a  suspicion  of  poisoning  may  arise  ;  but  we  should 
always  be  prepared  to  admit  that,  by  a  coincidence,  a  fatal  disease 
may  carry  off  two  or  more  members  of  a  family  withm  a  tew 

days  of  each  other.  .     , ,  i  • 

Obscure  symptoms  of  poisoning  may  occur  simultaneously  in 
several  members  of  a  family  from  accidental  causes,  the  nature 
of  which  may  not  be  even  suspected.    Thus,  various  articles  ot 
food  may  be  poisoned  by  copper  tlirough  want  of  cleanhness  in 
the  use  of  culinary  utensils  (see  Copper)  ;  or  the  water  supplied 
to  a  house  may  be  contaminated  with  lead  from  the  use  of  that 
metal  in  pipes,  cisterns,  or  merely  as  a  cover  to  a  tank  (see 
Cabbonate    OF  Lead).    The  safety  of   the  mdividuals  and 
probably  the  exculpation  of  an  innocent  person   wongly  ac- 
cused o^f  poisoning,  wiU  depend  on  the  acumen  of  the  medical 
attendant  in  discovering  the  real  cause.    It  is  a  mistake  to  sup- 
pose that  in  tliis  insidious  form  of  poisonmg,  either  aU  must 
suffer  from  the  effects,  or  there  is  no  poisonmg  at  aU  !  Peisons 
exposed  to  the  same  influence  of  chronic  poisonmg  by  lead  or 
copper  are  very  differently  affected.    In  the  case  of  the  royal 
faSy  of  France,  at  Claremont  in  1849,  although  the  whole  house- 
hold was  supphed  with  the  same  water,  poisoned  ^vath  lead,  only 
Seen  out  of  thirty-eight  members  of  the  family  suftered  from 
fhP  effects     The  cause  was  in  this  case,  medically  spealang,  very 
clearly  traced  to  the  water,  but  in  the  absence  of  a  proper  ana- 
lysis it  might  have  been  legally  pronounced  free  fi-om  poison, 
because  twenty-five  persons  had  escaped  ! 
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In  July  1866,  a  remarkable  set  of  cases  occurred  in  the  family 
of  a  Mr.  Corrie,  Itchen  Abbas,  Hants,  in  whicli  twelve  or  more 
members  of  the  family  suffered  from  symptoms  of  poisoning 
similar  to  those  produced  by  copper  in  food.  A  badly  tinned 
copper  vessel  had  been  used  for  cooking  the  food,  with  much  salt. 
One  patient,  an  old  man,  set.  90,  died  after  three  weeks,  the  others 
recovered.  The  cook  was  charged  with  wilful  poisoning,  but  was 
subsequently  liberated.  She  brought  an  action  against  her  master 
{Tully  V.  Corrie,  Queen's  Bench,  Nov.  1867),  but  this  resulted  in 
a  verdict  for  the  defendant.  A  full  account  of  this  case  will  be 
found  in  the  '  Guy's  Hosp.  Rep.'  1866,  p.  329. 

It  may  be  here  proper  to  remark  that  the  water  of  wells  in 
the  neighbourhood  of  chemical  works  is-  often  impregnated  with 
poison.  Members  of  a  family  who  unsuspectingly  use  this  water 
may  be  attacked  with  symptoms  of  poisoning,  and  die  from  the 
effects.  In  the  Registrar-General's  Quarterly  Report  for  1846,  it 
is  stated  that  nearly  the  whole  of  the  members  of  a  family  in 
Derbyshire,  died  from  having  drunk  water  impregnated  with  arsenic, 
which  was  drawn  from  a  well  contiguous  to  certain  chemical  works 
attached  to  the  premises.    ('  Med.  Gaz.'  vol.  37,  p.  843  ) 

It  is  proper  to  bear  in  mind,  in  conducting  these  inquiries, 
that  symptoms  resembling  those  produced  by  irritant  poison 
may  be  occasionally  due  to  the  food  which  may  have  been  taken 
by  a  family  at  a  meal.  Besides  flesh  rendered  unwholesome  from 
disease  and  decay,  there  are  certain  kinds  of  shell-fish,  mussels 
and  whelks,  as  well  as  pork,  bacon,  sausages,  cheese,  and  bread, 
wliich,  under  certain  circiunstances,  may  give  rise  to  serious 
symptoms,  and  even  death.  In  such  a  case,  all  the  foregoing 
characters  of  poisoning  are  brought  out  ;  and,  indeed,  it  may  be 
regarded  as  one  of  poisoning  by  an  animal  or  vegetable  irritant. 
These  cases  present  some  difficulties  ;  great  ambiguity  frequently 
arises  from  the  fact  that  not  more  than  one  or  two  persons  may  be 
affected,  who  have  frequently  before  partaken  of  the  same  kind 
of  food  without  any  particular  inconvenience. 

4.  The  discoveky  of  poison  m  the  food  taken,  or  in 
THE  MATTERS  VOMITED.— One  of  the  strongest  proofs  of  poisoning 
in  the  living  subject  is  the  detection  of  poison  by  chemical  analysis 
either  in  the  food  taken  by  the  person  labouring  under  its  effects' 
in  the  matters  vomited,  or  in  the  urine,  if  the'poison  be  one  of 
those  which  are  eliminated  by  the  kidneys.    The  evidence  is 
of  course,  more  satisfactory  when  the  substance  is  discovered  in 
the  matters  vomited  or  in  the  urine,  than  in  the  food ;  because  this 
will  show  that  poison  has  really  been  taken,  and  will  at  once 
account  for  the  symp'oms.    If  these  sources  of  evidence  are  not 
accessible,  then  we  must  examine  the  food  of  wliich  the  patient 
may  have  partaken.    Should  the  results  in  all  cases  be  negative 
it  IS  probable  that  the  symptoms  may  have  been  due  to  disease! 
In  investigating  these  cases  in  the  living  subject,  a  medical  jurist 
must  remember  that  poisoning  is  sometimes  feigned,  and  at  others 
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imputed.  It  is  very  easy  for  an  artful  person  to  put  poison  into 
food  and  to  accuse  another  of  having  administered  it,  as  weU  as 
to  introduce  it  into  the  matter  vomited  or  discharged  from  the 
bowels  or  into  the  urine.  There  are  few  of  these  accusers  who 
go  so  far  as  to  swallow  poison  under  such  circumstances,  because 
there  is  in  general  a  great  dread  of  poisonous  substances  ;  and  it 
wOl  be  at  once  apparent  that  it  would  require  a  person  well 
versed  in  toxicology,  to  feign  a  series  of  symptoms  which  would 
imnose  upon  a  practitioner  at  aU  acquainted  with  the  subject,  in 
short  the  difficulty  reduces  itself  to  this  :-What  inference  can 
we  draw  from  the  mere  chemical  detection  of  poison  m  food  (  A 
medical  man  may  say  whether  poison  is  or  is  not  present  m  a 
particular  article  of  food  ;  but  he  must  leave  it  to  the  authonties 
of  the  law  to  develope  the  alleged  attempt  at  admmistration. 
If  the  poison  should  have  been  actually  administered,  then  we 
mav  expect  to  find  the  usual  symptoms.  _ 

With  recrard  to  the  detection  of  poison  m  the  matters  vomited, 
this  fact  affords  no  decisive  proof  that  the  substance  has  been 
swallow  df  except  under  two  circumstances  When  the  accuser 
actually  labours  under  the  usual  symptoms  of  poisoning  ui  which 
ca  e  thL  can  be  no  feigning  and  the  question  of  nnpuUtion  is  a 
matter  to  be  established  by  general  evidence.  2.  When  the 
Matters  are  actually  vomited  into  a  demi  vessel  m  the  presence  of 
medical  attenclant  liimself ,  or  of  some  person  on  whose  testi- 

monv  perfect  reliance  can  be  placed.  .    ^     .  ,     .   , 

The  detection  of  absorbed  poison  m  the  urme  furmshes  m  general 
a  clear  proof  that  it  has  been  taken,  that  it  has  passed  into  the 
blood  ami  has  been  subsequently  eliminated.  When  the  symptoms 
;.rS?nt  +rarsenic  antimony,  or  a  mineral  poison,  this  aid  to  diagnosis 
Kid  nevr&  ^ome  years  since  the  follownig  case 

was  referred  to  xneT-A  lady  had  suffered  from  protracted  iDness 
rended  with  occasional  vomiting  and  great  ^epres^ion.^^  F^^^^^^ 
her  social  position  poisoning  was  not  suspected,  fetill  no  lemeclies 
.v^ilS  to  relieve  her  symptoms,  aud  she  was  fast  smkmg  from  ex- 
TausSon  Various  views  were  'taken  of  the  nature  of  the  disease 
nder  which  it  was  supposed  she  was  labouring,  when  the  mystery 
was  solved  by  a  portion  of  the  urine  being  sent  to  me  at  Guys 
HospS  Antin  ony  was  found  in  it,  and  as  no  antimomal  medicine 
Wl  Wn  nrescribed  by  her  medical  attendants,  there  cou  d  be  no 
Llb^  that\  rsymptoms  were  caused  by  the  secret  administration 

J?lll  doses  o^^^^^^^^^ 

^tTeTtSntKd:i^^  of       f  — 

familv  and  from  that  time  the  symptoms  ceased. 

In 'the  case  of  General  Ketchnm,  which  was  lately  the  subject 
.     1  !ri  +v^1  for  murder  in  America,  the  contention  was 

of  ^  l«^g*^^"^J  *;^^^!/Se  S^^^^^  died  from  an  attack  of 

Sl  effectB  of  antimoSial  poison  secretly  administered  to  hun.  It 


WHAT  TO  OBSERVE  IN  CASES  OF  POISONING. 


83 


does  not  appear  that  any  analysis  of  the  urine  for  poison,  was  made 
while  the  deceased  was  living.  This  simple  proceeding  might  have 
si^aj-ed  much  conflict  of  medical  opinion. 

"When  a  medical  man  is  called  to  a  case  of  suspected  poisoning, 
it  is  necessary  that  he  should  know  to  what  points  he  ought  to 
give  his  attention.    It  is  very  proper  that  every  efibrt  should  be 
made  by  him  to  save  life  when  the  person  is  living  ;  but  while  en- 
gaged in  one  duty,  it  is  also  in  his  power,  to  perform  another,  sup- 
posing the  case  to  be  one  of  suspected  criminal  poisoning,  namely, 
to  note  down  many  circumstances  which  may  tend  to  detect  the 
perpetrator  of  a  crime.    There  is  no  person  so  well  fitted  to  observe 
these  points  as  a  medical  man  ;  but  it  unfortunately  happens  that 
many  facts,,  important  as  evidence,  are  often  overlooked.  The 
necessity  for  observing  and  recording  them  is  not,  perhaps,  gene- 
rally known.    A  medical  man  should  not  make  himself  oflicious 
on  such  occasions,  but  he  would  be  unmindful  of  his  duty  as  a 
member  of  society,  if  he  did  not  aid  the  cause  of  justice  by  ex- 
tending his  scientific  knowledge  to  the  detection  of  crime.    It  is 
much  to  the  credit  of  the  medical  profession  that  the  crime  of 
murder  by  poisoning — a  form  of  death  from  which  no  caution  or 
foresight  can  protect  a  person — is  so  frequently  brought  to  light  by 
the  announcement  of  suspicious  facts  of  a  medical  nature  to 
magistrates  and  coroners  ;  and  on  several  occasions  the  highest 
compliments  have  been  passed  by  judges  on  medical  men  who 
have  been  thus  indirectly  the  means  of  bringing  atrocious  criminals 
to  the  bar  of  justice. 

The  following  appear  to  me  to  be  the  principal  points  which 
demand  the  attention  of  a  medical  jurist  in  these  cases  of  sus- 
pected poisoning  :  1.  With  respect  to 

Symptoms. — 1.  The  time  of  their  occurrence— their  nature. 
2.  The  exact  period  at  which  they  were  observed  to  take  place 
after  a  meal,  or  after  food  or  medicine  had  been  taken.  3. 
The  order  of  their  occurrence.  4.  Whether  there  was  any  re- 
mission or  intermission  in  their  progress  ;  or,  whether  they  con- 
tinued to  become  more  and  more  aggravated  until  death.  5, 
Whether  the  patient  had  laboured  imder  any  previous  illness. 
G.  Whether  the  symptoms  were  observed  to  recur  more  violently 
after  a  particular  meal,  or  after  any  particular  kind  of  food  or 
medicine.  7.  Whether  the  patient  has  vomited  ;  the  vomited 
matters,  if  any  (especially  those j^rsi5  ejected),  should  be  procured  ; 
their  odour,  colour,  and  acid  or  alkaline  reaction  noted,  as  well  as 
their  quantity.  8.  If  none  be  procurable,  and  the  vomiting  has 
taken  place  on  the  dress,  furniture,  or  floor  of  a  room— then  a 
portion  of  the  clothing,  sheet,  or  carpet,  may  be  cut  out  and 
reserved  for  analysis  ;  if  the  vomiting  has  occurred  on  a  deal  floor, 
a  portion  of  the  wood  may  be  scraped  or  cut  out ;  or  if  on  a  stone 
pavement,  then  a  clean  sponge  soaked  in  distilled  water  may  be 
used  to  remove  any  traces  of  the  substance.  The  vessels  in  which 
vomited  matters  have  been  contained  will  often  furnish  valuable 
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evidence,  since  heavy  mineral  poisons  fall  to  the  bottom,  or  adhere 
to  the  sides  9  Endeavour  to  ascertain  the  probable  nature  ot 
the  food  or  medicine  last  taken,  and  the  exact  time  at  which  it  was 
taken  10  Ascertain  the  nature  of  all  the  diflerent  articles  ot 
food  used  at  a  meal.  11.  Any  suspected  articles  of  food,  as  weU 
as  the  vomited  matters,  should  be  sealed  up  as  soon  as  possible  in 
clean  glass  vessels,  labelled  and  reserved  for  analysis  12-  I^ote 
down  in  their  own  words,  aU  explanations  voluntarily  made  by 
persons  present,  or  who  are  supposed  to  be  concerned  m  the  sus- 
pected poisoning.  13.  Whether  more  than  one  person  partook  ot 
the  food  or  medicine  ;  if  so,  whether  aU  these  persons  were 
affected  and  how  1  14.  Whether  the  same  kind  of  food  or  medi- 
cine had  been  taken  before  or  since  by  the  patient  or  other  persons 
without  ill  effects  following. 


CHAPTER  13. 


EVIDENCE  FROM  THE  KATUBE  OF  THE  STMPTOMS.-DISBASES  EESBMBLIMJ 
IBBITANT  POXSONDTG.  -  CHOLBEA.  -  GASTEITIS.  —  ENTBEITI3.  -  GASTEO- 
ENTEEITIS.-FBEIT0KITIS.-6ASTEIC  FEVEE.-ULCEEATION  AKD  FEEFOEA- 
TION  OF  THE  STOMACH.-STEAITGTOATED  HERNIA.-INTUSSTISCEPTION.- 
INTERNAl  STEANGXHATION  OF  THE  WTBSTmES.-COLIC.-HiEMATEJIESIS. 

Nature  of  the  symptoms.— The  nature  and  order  of  occur- 
rence of  the  symptoms  under  which  a  person  is  labourmg,  should 
be  accurately  observed  in  a  suspected  case.     In  poisomng,  the 
symptoms  aJe  commonly  well  marked,  and  have  a  pe-l-r  f  a 
liter  •  those  of  disease  are  less  certain,  and  are  more  hkely  to 
create  embarrassment.   Owing  to  this,  it  happens  t^-J' -  Pf^J^^^ 
disease  is  much  more  liable  to  be  mistaken  for  poisomng,  than 
Suing  for  disease.    An  account  of  the  symptoms  produced  by 
the  two  classes  of  poisons  will  be  found  at  page  62  ;  and  the 
speciaT  details-in  the  description  of  each  poison  respectively.  At 
™t  it  ^1,  therefore,  only  be  necessary  to  enumer^*^,  on  the 
Te  hand  thos^  diseases,  the  symptoms  of  which  might  be  mistaken 
for  irritant  poisoning  ;  and,  on  the  other,  those  which  might  be 
mistaken  for  neurotic  poisoning. 

DISEASES  RESEMBLING  IRRITANT  POISONING. 

The  diseases  the  symptoms  of  which  resemble  those  produced 
by  ^VrLi  pTons,  arSlera,  gastritis,  enteritis,  gast--e^^^^^^^^^^^^ 
piritonitis,  perforation  of  the  stomach  or  mtestmes,  strangulated 
hernia,  intussusception,  colic,  and  hfematemesis. 

CHOLERA.-This  name  is  given  to  a  disease  m  winch  theie  js  a 
conization  of  vomiting  and  purging,  g%«^^  1^  ^^^^^.^^^^^^^^ 
STs  necessary  to  distinguish  the  common  English  cholera  from  the 
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Asiatic  or  malignant  form  of  the  disease.  In  the  Asiatic  Cholera 
there  is  usually  sudden  and  extreme  prostration  of  strength  ;  the 
surface  of  the  body  is  cold,  and  it  sometimes  has  a  dark  livid  or 
leaden  hue,  especially  observed  in  the  skin  of  the  hands  and  feet. 
The  skin  is  shrivelled,  the  features  are  pinched,  and  the  breath  is 
cold  as  it  issues  from  the  mouth  ;  the  matters  discharged  from  the 
bowels  are  very  copious,  resembling  rice  water  with  flakes  of 
coagulated  mucus  floating  in  them.  There  is  the  most  intense 
thirst,  and  the  patient  will  drink  a  large  quantity  of  cold  water.  The 
symptoms  of  poisoning  with  arsenic  and  other  irritants,  are  wholly 
<fifferent  from  these,  if  we  except  perhaps  the  intense  thirst,  which 
is  present  in  both  cases.  Dr.  WUkes  met  with  one  case  of  poisoning 
with  arsenic,  which  proved  fatal  in  nine  hours,  in  which  the 
synaptoms  were  similar  to  those  of  malignant  cholera.  ('  Guy's 
Hosp.  Rep.'  1855,  p.  364.) 

In  poisoning  with  arsenic  the  skin  is  hot  and  cold  at  intervals  ; 
the  pulse  frequent,  smaU,  and  irregular,  amounting  to  from  120  to 
130  in  a  minute.  It  is  only  in  the  last  stage  of  arsenical  poisoning 
(collapse)  that  there  is  an  icy  coldness  of  the  limbs.  With  the 
thirst  there  is  commonly  great  constriction  in  the  throat,  not  met 
with  in  this  form  of  cholera. 

The  common  English  Cholera,  as  it  occurs  in  siunmer  and 
autumn,  more  closely  resembles  irritant  (arsenical)  poisoning  in  its 
symptoms.  Thus  an  attack  often  comes  on  in  a  healthy  person  in 
about  half  an  hour  after  a  meal.  It  is  accompanied  by  vomiting 
and  purging  of  bilioiis  liquid,  and  by  violent  pain  in  the  abdomen, 
continuing  until  death  when  the  case  terminates  fatally.  It  may 
usually  be  traced  to  some  indigestible  food  of  which  the  patient  has 
partaken.  Many  acquittals  on  criminal  charges  have  taken  place 
from  the  great  difficulty  which  exists  in  distinguisliing  this  last- 
mentioned  form  of  cholera  from  arsenical  poisoning  ;  and,  in  truth, 
it  may  be  observed  that  if  in  any  case  medical  evidence  rested  on 
symptoms  alone,  it  would  be  scarcely  possible,  in  some  instances,  to 
draw  such  a  clear  distinction  between  the  symptoms  of  this  disease 
and  those  of  poisoning,  as  the  law  would  deem  absolutely  safe  for 
a  conviction  on  a  criminal  charge. 

The  ndes  recommended  for  forming  an  opinion,  as  they  are  laid 
down  by  the  best  writers  on  toxicology,  are  not  satisfactory. 
Perhaps  the  following  may  be  taken  as  a  statement  of  the  most 
striking  difierences.  In  irritant  poisoning  the  evacuations  are 
often  tinged  with  blood ;  in  cholera  they  are  not  tinged  with  blood, 
but  commonly  deeply  coloured  with  bile.  In  irritant  poisoning,' 
these  evacuated  liquids  will  sooner  or  later  yield  traces  of  poison 
when  analysed.  In  cholera  this  is  of  course  not  the  case.  The 
attack  of  cholera  is  commonly  dependent  on  some  irregularity  of 
diet,  and  appears  chiefly  in  summer  and  autumn.  Irritant  poison- 
ing may  occur  at  any  season.  Except  when  it  prevails  in  a  severely 
epidemic  form,  from  intense  heat  or  other  causes,  and  attacks  the 
very  aged  or  the  very  young,  English  cholera  is  not  often  fatal ;, 
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and  when  it  does  prove  fatal,  it  is  commonly  after  three  or  four 
days  from  its  commencement,  by  exhaustion  of  the  patient.  In 
irritant  (arsenical)  poisoning,  death  is  a  common  result  in  twenty- 
four  hours,  when  the  symptoms  produced  by  the  poison  are  such  as 
to  resemble  those  of  cholera,  i.e.  poisoning  in  its  most  acute  form. 
In  irritant  poisoning,  the  symptoms  usually  come  on  m  about  half 
an  hour  or  an  hour  after  a  meal ;  and,  although  cholera  may  com- 
mence its  attack  at  about  the  same  period,  yet,  supposmg  several 
persons  to  have  partaken  of  the  food,  all  wiU  suffer  more  or  less  if 
it  be  really  a  case  of  poisoning— not  if  it  be  a  case  of  cholera,  it 
would  be  at  least  something  very  unusual,  that  several  healthy 
persons  should  be  attacked  by  cholera  at  the  same  tune,  unless  the 
attack  were  owing  to  some  improper  kind  of  food  used  at  the  meal. 
(See  p  78.)    Lastly,  an  analysis  of  the  food  or  iirme  may  serve 
to  determine  whether  irritant  poison  was  or  was  not  the  cause  of 
the  symptoms.  Of  all  irritant  poisons,  arsenic  comes  the  nearest  to 
cholera  in  the  character  of  the  symptoms.    It  is  right  to  bear  in 
mind,  however,  that  a  case  of  arsenical  poisomng  is  often  accom- 
panied by  special  symptoms  which  are  met  with  neither  m  cho  era 
Sor  in  any  disease  resembling  it.    Thus  in  persons  who  have  taken 
arsenic  and  survived  the  first  effects  of  the  poison-the  conjunctive 
(wliites)  of  the  eyes  often  become  inflamed,  sometimes  at  a  very 
early  period-there  is  also  great  irritation  of  the  skm,  followed  by 
a  peculiar  (eczematous)  eruption  ;  and  occasionaUy  numbness,  or 
tingling  in  the  hands  and  feet,  as  well  as  paralysis  and  coma  appear 
amSng  the  symptoms.  In  cholera,  nothing  of  this  kmd  is  witnessed ; 
hence  we  have  in  these  peculiar  symptoms  of  arsemcal  poisoning, 
means  for  assisting  us  in  forming  an  opinion     When  the  person 
dies,  an  examination  of  the  body  with  an  analysis  of  the  conten  s 
of  tiie  stomach,  or  if  death  speedily  foUows  the  attack,  an  analysis 
of  the  tissues  of  the  soft  organs,  wHl  often  remove  any  doubts  that 
may  have  existed  on  the  real  natiu:e  of  the  case.    In  numerous 
Sises  arsenical  poisoning  has  been  mistaken  for  cholera  and  the 
Set  of  poisoning  has  rfmained  concealed  until  an  analysis  was 
made.    (See  cases  of  Beg.  v.  Chesha.^,  ^'f^^Jf^^'^^'^^^^^^ 
and  Bea  v  Foster,  Suffolk  Lent  Assizes,  1847.)    M-.  Taidieu  has 
fully  examined  the  medico-legal  bearings  of  this  subject.    ('  Ami. 

^'^if -IS,  Lritl^piSng  bears  some  —-  to  chronic 
+hp«p  rases  frequently  give  rise  to  a  conflict  of  medical 
Son's    This  m^^^  especiaUy^occur  in  reference  to  chronic  poison- 
•rSantfrnonyf  wMch  sometimes  causes  death  ^7  syj-«P^Y^«- 
great  exliaustion  and  depression  produced.     Many  of  the 
sWomsmaybe  consistent  with  chronic  disease  of  the  stomach 
Sective  of  poisoning.  The  only  safe  guide  to  a  proper  diagno  is 
1^  such  cases  is  a  careful  chemical  analysis  f^,*^^  XTJr  death 
TTerson  is  living,  and  of  the  various  organs  of  the  body  after  death 
In  the  case  of '^nn  Palmer,  the  wife  and  one  pi  the  vict"u«  f 
WUham  Smer,  the  symptoms  were  such      poisomng  with  aaiti- 
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mony  %vould  cause  :  incessant  vomiting  after  taking  certain  articles 
of  food,  bilious  purging,  great  depression,  low  pulse,  and  death 
after  a  few  days  from  exhaustion.  But  the  symptoms  were  also 
such  as  an  attack  of  Enghsli  cholera  might  explain.  On  an  ex- 
himiation  of  the  body,  a  year  after  death,  Dr.  Rees  and  I  found 
the  soUd  sulpliide  of  antimony  in  the  stomach,  and  antimony  was 
found  in  the  liver  and  in  all  the  parts  examined,  even  in  the  ovaries. 
No  antimony  had  been  prescribed  for  her' during  her  illness.  From 
this  discovery  we  had  no  hesitation  in  assigning  death  to  clironic 
poisoning  with  some  antimonial  preparation.  After  these  facts  had 
been  made  known  at  the  inquest,  and  a  verdict  returned  accor- 
dingly, a  respectable  physician  wrote  an  elaborate  pamphlet  to 
prove  that  this  lady  had  died,  not  from  clironic  poisoning,  but  from 
a  severe  attack  of  summer  cholera,  the  saturation  of  the  body 
with  antimony  being  ignored,  or  treated  as  an  unimportant  co- 
incidence ! 

Gastritis,  Entebitis,  Gastbo-bntekitis,  PEEiToifiTis. — These 
diseases  do  not  commonly  occur  without  some  obvious  cause  ; 
indeed,  the  two  first,  in  the  acute  form,  must  be  regarded  as  the 
direct  results  of  irritant  poisoning.  Thus  arsenic  and  other  irri- 
tants, when  they  prove  fatal,  commonly  give  rise  to  inflammation  of 
the  stomach  and  bowels.  In  all  cases  in  wliich  these  diseases  pre- 
sent themselves,  the  object  of  a  practitioner  is  therefore  to  de- 
termine the  catise  of  the  inflammation,  whether  it  be  due  to  natural 
disease,  or  the  action  of  an  irritant.  The  distinction  will  chiefly 
rest,  1.  Upon  the  time  of  the 'occurrence  of  the  symptoms  after  a 
meal ;  2.  The  order  of  their  occurrence  ;  3.  The  obstinate  con- 
stipation of  the  bowels,  which  is  observed  in  gastritis  and  enteritis, 
as  contrasted  with  the  violent  vomiting  and  purging  met  with  in 
irritant  poisoning  ;  4.  The  presence  of  fever  in  these  diseases.  The 
history  of  the  case  so  clearly  explains  its  nature,  that  we  seldom 
hear  of  these  diseases  being  mistaken  for  irritant  poisoning.  The 
same  observations  apply  to  peritonitis,  in  wliich  disease  there  is. 
also  constipation,  and  but  little  vomiting,  with  general  tenderness 
over  the  whole  of  the  abdomen.  It  has  been  doubted  by  some 
pathologists  whether  the  diseases  above  mentioned  can  occur 
spontaneously,  and  without  any  apparent  cause.  All  agree  that 
instances  of  idiopathic  acute  gastritis  are  rarely  observed  in  jjersons 
otherwise  healthy.  Two  cases  were  reported  to  the  Medico-Cliirur- 
gical  Society,  by  Dr.  Burne  ('Med.  Gaz.'  vol.  25,  p.  414),  and 
another  case  has  been  published  by  Dr.  Bemcastle.  ('  Lancet  ' 
March  1844.)  The  symptoms  were  of  the  usual  character— con- 
stant vomiting,  no  purging,  and  rapid  sinking.  After  death  the 
stomach  was  found  in  a  high  state  of  inflammation,  but  all  the 
other  organs  were  healthy.  A  suspicion  of  poisoning  did  not  attach 
to  the  case.  Acute  enteritis  from  natural  causes  is  much  more 
common  than  acute  gastritis.  These  diseases,  in  a  chronic  form 
have  a  very  slow  course,  and  may  be  a  secondary  result  of  irritant 
poisoning.    The  symptoms  are  unlike  those  produced  in  the  acute 
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form  of  poisoning.  The  case  of  Beg.  v.  Hunter  (Liverpool  Spring 
Assizes,  1843)  was  successfully  defended  on  the  theory  of  gastro- 
enteritis from  natural  causes,  in  spite  of  the  strongest  suspicions 
that  arsenic  was  the  cause  of  death. 

Gastric  Fever. — It  could  scarcely  be  supposed  that  a  case  of  an- 
timonial  (see  p.  113)  or  of  arsenical  poisoning  should  be  mistaken 
for  this  disease.  The  case  of  Mary  Ann  Cotton  {Beg.  v.  Cotton, 
Durham  Lent  Ass.  1873)  shows  however,  that  such-a  mistake  may  be 
made  not  only  once  but  in  a  series  of  suspicious  cases.  One  out  of 
tlrree  husbands,  and  four  of  her  children  died  rather  rapidly  one 
after  another,  with  symptoms  of  irritant  poisoning,  proved  by  the 
exhumation  and  examination  of  the  bodies  to  be  owing  to  arsenic. 
Gastric  fever  was  certified  by  the  medical  man  to  be  the  cause  of 
death.  Under  such  a  perfunctory  mode  of  registering  causes  of 
death  it  is  not  surprising  that  tliis  woman  succeeded  in  destroying 
by  poison  twenty  persons  before  her  crimes  were  discovered ! 

In  arsenical  poisoning  there  is  no  fever,  while  in  the  disease 
the  symptoms  are  chiefly  those  of  fever  with  vomiting,  from  the 
irritable  state  of  the  stomach,  the  vomited  matters  presentmg 
no  marks  of  blood  or  poison.  In  irritant  poisoning  there  is  violent 
and  bloody  purging.  This  is  not  a  symptom  of  gastric  fever. 
There  is  an  absence  of  the  severe  burning  pain,  and  after  death 
the  appearances  in  the  stomach  and  intestines  are  wholly  different. 

Perforation  of  the  stomach  and  intestines. — The  symp- 
toms attending  perforation  of  the  stomach  in  some  respects  re- 
semble those  of  irritant  poisoning.  '  They  often  occur  suddenly  to 
a  healthy  person  after  a  meal.  This  disease  is  almost  invariably 
fatal,  and  may  be  immediately  recognized  on  the  examination  of  the 
body.  Even  in  the  rare  cases  in  which  it  is  not  fatal,  the  means  of 
diagnosis  are  not  difficult.    (See  post,  p.  122.) 

Strangulated  hernia.— It  is  difficult  to  suppose  that  this  dis- 
ease should  ever  be  confounded  with  irritant  poisoning.  The  seat 
of  pain,  with  an  examination  of  the  part,  would  at  once  show  the 
physical  cause  to  which  the  symptoms  were  due.   (See  Ann.  d  Myg. 

1854,  vol.  2,  p.  143.)  , 

Intussusception  of  the  bowels— Ileus,  Iliac  passion,  in- 
ternal STRANGULATION.— These  terms  are  applied  to  a  disease  m 
which  there  is  violent  vomiting  without  purging-the  mechanicaUy 
locked  state  of  the  bowel  preventing  the  passage  of  fasces,  or 
allowing  only  blood  and  mucns  to  pass.  It  differs  from  diarrhcea, 
in  which  there  is  purging  without  vomiting,  and  from  cholera,  in 
which  there  are  both.  In  irritant  poisoning,  although  occasionaUy 
there  may  be  an  absence  of  either  vomiting  or  purgmg,  it  is  gene- 
raUy  observed  that  both  of  these  symptoms  are  present,  and  m 
addition  acute  pain,  referable  chiefly  to  the  region  of  the  stomach. 
In  the  disease  referred  to,  the  symptoms  commence  suddenly  in  a 
previously  healthy  person,  and  death  takes  place  from  strangula- 
tion internally.  The  symptoms  are  a  sudden  access  of  severe  pam, 
chiefly  confined  to  one  spot,  not  in  the  region  of  the  stomach,  as  in 
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irritant  poisoning,  but  in  the  central  or  lower  part  of  the  abdomen 
— severe  and  constant  vomiting,  at  first  bilious,  and  afterwards  of 
f fecal  matter,  but  in  some  instances  the  vomited  matter  is,  through- 
out, a  yellow  or  green  coloured  liquid.  There  is  obstinate  consti- 
pation, if  we  except  what  may  be  discharged  from  the  lower  bowel. 
The  detection  of  the  disease  is  commonly  not  difl&cult,  and  a  care- 
ful inspection  of  the  body  will  immediately  reveal  the  cause  of 
death.  The  case  in  general  terminates-  fatally  in  three  or  four 
days,  as  there  are  no  means  of  relieving  the  strangulation :  hence 
evidence  from  appearances  is  rarely  absent. 

The  disease  sometimes  assumes  a  chronic  form.  It  commences 
with  colicky  pains  in  the  abdomen,  and  admits  of  relief  by  the 
usual  remedies.  After  a  time,  purgative  medicines  cease  to  act ; 
and  the  abdomen  becomes  distended.  There  is  then  vomiting,  and 
this  speedily  assumes  a  f eecal  character.  These  symptoms  are  unlike 
those  of  irritant  poisoning,  and  an  analysis  of  the  vomited  matters 
or  of  the  urine,  would  show  the  absence  of  poison.  Cases  of  ob- 
structed (or  internally  strangulated)  intestine,  have  occasionally 
given  rise  to  difficult  medico-legal  inquiries. 

InUissusception  is  a  disease  which  frequently  occiirs  in  infants 
or  children.  It  consists  in  the  reception  of  one  portion  of  the 
bowels  into  another.  This  leads  to  a  constriction  or  strangulation 
of  the  portion  received,  and  a  more  or  less  complete  obstruction  of 
the  canal.  Either  nothing  is  passed  per  anum,  or  only  a  small 
quantity  of  blood.  It  may  occur  in  any  part  of  the  bowels ;  but  it 
is  most  commonly  observed  at  or  near  the  union  of  the  small  vsath 
the  large  intestines.  The  invaginated  portion  of  bowel  varies  from 
an  inch  to  eight  or  ten  inches  in  length.  The  disease  appears  to 
residt  from  spasm  in  the  intestines,  depending  on  dentition,  worms, 
or  other  causes  of  irritation.  Purgatives  have  been  known  to 
produce  it.  The  chief  symptoms  are  pain,  vomiting,  and  con- 
vulsions :  there  is  no  purging.  In  some  cases  a  lump  may  be  felt 
in  the  abdomen  in  the  seat  of  the  disease.  Intussusception  in  an 
infant  has  been  mistaken  for  arsenical  poisoning,  and  the  mistake 
nearly  led  to  the  conviction  of  the  mother  and  grandmother  of  the 
child,  on  an,  unfounded  charge  of  murder.  {Beg.  v.  Dore  and  Spry, 
Central  Criminal  Court,  Aug.  28,  1848  ;  also' '  Medical  Gazette,' 
Nov.  24,  1848.)  In  another  case  of  more  recent  date,  which  oc- 
curred in  the  family  of  a  medical  man,  poisoning  was  alleged,  and 
suspicion  fell  on  some  of  the  servants.  A  careful  inspection  of  the- 
body  of  the  child  showed  that  there  were  none  of  the  usual  effects 
of  poison,  but  a  portion  of  the  small  intestines  had  become  invagi- 
nated for  several  inches.  This  had  led  to  complete  obstruction  and 
the  death  of  the  child.  A  mistaken  diagnosis  during  life  may  be 
corrected  by  a  post-mortem  examination ;  but  the  disease  is  not 
always  fatal,  and  in  these  cases  an  unjust  suspicion  may  be  thrown 
upon  a  servant.    A  correct  diagnosis  usually  presents  no  difficvdty. 

An  examination  of  the  surface  of  the  abdomen  in  any  of  the 
forms  of  this  disease,  may  not  always  suffice  to  indicate  the  cause. 
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of  the  sudden  illness  and  death.  Nevertheless,  the  obstinate  con- 
stipation, -with  the  other  symptoms,  wiU  in  general  be  sufficient  to 
show  that  they  cannot  be  ascribed  to  irritant  poison.  In  these 
doubtful  cases,  if  the  symptoms  reaUy  be  dependent  on  poison, 
some  connection  may  be  generally  estabUshed  between  the  last 
meal  taken  and  the  period  of  their  occurrence,  and  poison  will  be 
discovered  in  the  matters  vomited. 

Colic. — This  disease  can  only  be  confounded  with  one  variety 
of  irritant  poisoning,  namely,  that  induced  by  the  salts  of  lead. 
But  it  is  to  be  observed  that  the  j)oisonous  salts  of  lead  are  rarely 
used  criminally,  and  when  they  are  taken  in  sufficiently  large  doses 
to  kill  rapidly,  the  symptoms  resembling  colic  are  mixed  up  with 
those  of  irritant  poisoning — so  as  to  render  it  impossible  for  a 
practitioner  to  refer  them  to  the  disease  alone.  It  is  the  chronic 
form  of  lead-poisoning  which  resembles  colic.  This  is  generally 
recognizable  by  the  blue  line  on  the  gums,  the  aspect  of  the  patient, 
and  the  history  of  the  case. 

H^MATEMESis. — In  this  disease  there  is  neither  pain  nor  purg- 
ing ;  and  there  is  a  copious  discharge  of  blood  by  vomiting.  These 
characters  show  that  it  cannot  be  easily  mistaken  for  irritant 
poisoning. 


CHAPTER  14. 

DISEASES  BESEMBLING  NETIEOTIC  POISONING.  CAUSES  OF  STIDDEN  DEATH.  

APOPI^IXY.  — EPILEPSY.  TETANUS   FROM   DISEASE.  FHOM  STETCHNIA.  

FEOM  LATENT  CAUSES.  MEANS  OF  DIAGNOSIS.  CASES. 

We  have  now  to  consider  the  diseases  which  are  attended  with 
symptoms  resembling  those  induced  by  neiwotic  poisons.  They  are 
apoplexy,  epilepsy,  tetanus,  diseases  of  the  brain,  diseases  of  the 
heart,  and  rupture  or  distension  of  the  stomach.  Indeed,  it  may 
be  remarked,  that  every  condition  of  the  body  in  which  life  is 
liable  to  be  suddenly  destroyed,  from  whatever  cause,  may  be 
mistaken  for  neurotic  poisoning.  The  various  causes  of  sudden 
death  should  therefore  be  especially  studied  by  a  medical  jurist. 
They  are  not  very  numerous,  and  are  principally  confined  to 
diseases  which  affect  the  brain,  heart,  and  lungs.  (For  an  account 
of  these  causes,  I  must  refer  the  reader  to  the  'Ann.  d'Hyg.'  1838, 
vol.  2,  p.  145 ;  1843,  vol.  2,  p.  435 ;  also  to  the  elaborate  work  of 
Herrich  and  Popp,  'Der  plotzliche  Tod  aus  inneren  Ursachen,' 
Regensburg,  1848.)  There  is  another  point  to  be  attended  to, 
namely,  those  fatal  diseases  only  of  these  important  organs,  are 
Hkely  to  be  confounded  with  this  form  of  poisoning,  the  existence 
of  which  had  not  been  previously  suspected  or  announced  by  the 
usual  attendant  symptoms. 

Apoplexy.— Those  neurotic  poisons  which  act  specially  on  the 
brain  (cerebral  poisons),  of  which  we  may  consider  opium  to  be  the 
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type,  actually  seem  to  produce  this  disease.  The  distinction  of 
apoplexy  dependent  on  disease,  from  that  kind  of  apoplexy  in- 
duced by  poison,  is  difficult  unless  we  can  obtain  a  full  history  of 
the  case.  The  following  circumstances  may  be  remembered  in 
our  diagnosis  : — 1.  Apoplexy,  as  a  disease,  is  sometimes  preceded 
by  warning  symptoms  before  the  fatal  attack  comes  on.  In 
poisoning,  such  symptoms  would  be  wanting  unless  the  poison 
were  administered  to  a  person  who  had,  already  been  threatened 
with  apoplexy.  2.  Apoplexy,  as  a  disease,  does  not  commonly 
attack  persons  under  the  age  of  thirty.  The  fatal  cases  increase 
progressively  with  a,ge,  and,  according  to  the  researches  of  Sir  G. 
Burrows,  the  disease  is  most  common  between  the  ages  of  sixty 
and  seventy.  We  shall  presently  see  that  there  are,  however, 
exceptions  to  this  statement.  Poisoning  may  of  course  be  witnessed 
in  a  person  of  any  age.  3.  The  relation  between  the  time  of  the 
attack,  and  the  time  at  which  food  or  medicine  was  last  taken. 
Thus  if  the  symptoms  of  stupor  do  not  come  on  until  five  or  six 
hours  after  some  liquid  or  solid  has  been  swallowed,  they  are 
much  more  likely  to  be  dependent  on  apoplexy  from  disease  than 
on  poison.  This  is  an  important  character;  but  its  occurrence 
is  of  course  purely  accidental,  for  it  is  by  no  means  unusual  that 
an  attack  of  apoplexy  should  speedily  follow  a  meal  made  by  a 
previously  healthy  person.  However,  several  cases  have  already 
been  related,  which  show  that  tliis  criterion  may  be  sometimes 
usefully  employed  to  distinguish  disease  from  poisoning  (ante, 
p.  72).  4.  In  ai^oplexy  from  disease,  it  is  usually  observed  that 
coma  (complete  insensibility)  is  at  once  induced;  but  in  poison- 
ing, this  symptom  comes  on  slowly,  and  is  generally  preceded  by 
giddiness  and  stupor.  5.  The  discovery  of  poison  in  the  food 
taken  or  in  the  contents  of  the  stomach :  this  would  at  once  esta- 
blish the  fact  of  poisoning.  6.  The  discovery  of  appearances  in 
the  brain  indicative  of  apoplexy,  such  as  eflPusion  of  blood  or 
serum.  This  would  negative,  cseteris  paribus,  the  presumption  of 
poisoning.  (See  a  paper  by  M.  Tardieu,  'Ann.  d'Hygiene,'  1854, 
vol.  2,  p.  158.) 

It  is  to  be  observed,  that  in  all  cases  of  disease  simulating 
narcotic  (cerebral)  poisoning,  the  disease  is  assumed  to  prove 
fatal — hence  there  is  always  an  opportunity  of  searching  for  the 
two  last-mentioned  characters.  We  do  not  hear  of  an  attack  of 
apoplexy,  from  which  a  person  recovers,  ever  being  mistaken  for 
a  case  of  poisoning  by  opium,  but  we  hear  of  poisoning  by  opium 
being  not  unfrequently  mistaken  for  apoplexy  or  convulsions. 
Dr.  Birt  Davies  has  pixbUshed  the  two  following  cases  : — A  person 
died  in  what  was  considered  by  the  physician  and  surgeon  attending, 
to  be  a  fit :  but  opium  was  found  in  the  stomach.  A  person  was 
attended  by  a  physician  and  surgeon  for  some  hours.  The  illness 
and  death  were  ascribed  to  and  treated  by  them  for  apoplexy,  but 
it  was  proved  beyond  all  doubt  that  the  deceased  had  died  from 
laudanum.  (' Borough  Inquests.'  Birmingham,  1845.)  Such  cases 
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are  not  infrequent.  Deaths  have  been  registered  as  from  '  natural 
causes,'  when  on  an  examination  of  the  bodies  some  weeks  or  years 
afterwards,  the  deceased  persons  have  been  found  to  have  died 
from  poison.  It  is  impossible  to  say  how  many  of  such  cases  escape 
notice  for  one  which  is  brought  to  light.  These  facts  show  that 
inquests,  in  cases  of  suspicion,  without  an  examination  of  the  body, 
serve  in  many  instances  to  conceal  rather  than  to  detect  crime. 

In  reference  to  the  age  at  which  apoplexy  may  make  its  attack, 
it  may  be  remarked  that  healthy  girls  of  the  respective  ages  of 
sixteen  and  twenty-two,  have  died  suddenly  from  this  disease. 
There  had  been  no  warning  symptoms  whatever.  I  have  known  a 
child  between  bwo  and  three  years  of  age  die  from  congestive  apo- 
plexy ;  and  the  disease  has  been  observed  to  occur  even  in  infants. 
Dr.  A.  Campbell  reports  a  case  of  apoplexy  proving  fatal  in  a  child 
only  eleven  days  old.  ('  North.  Jour.  Med.'  Jan.  1845.)  Researches 
on  the  causes  of  sudden  death  in  infants,  have  led  to  the  result  that 
apoplexy  is  more  frequent  among  them  than  it  was  formerly  sup- 
posed to  be. 

A  remarkable  case,  involving  the  question— whether  death  was 
caused  by  apoplexy  or  prussic  acid,  came  before  the  Senate  of 
Chambery  in  April  1843.    I  allude  to  that  of  M.  Pralet  ('Ann. 
d'Hyg.'  vol.  26,  p.  399;  vol.  29,  pp.  103,  474),  wliich  appears  to 
have  excited  as  much  notice  on  the  continent  as  the  case  of 
Sir  T.  Boughton  in  England.    Several  medical  witnesses  deposed 
that  the  deceased  had  died  from  prussic  acid,  administered  to  him 
by  M.  L'Heritier,  the  accused.    Orfila  was  required  to  report  on 
the  medical  evidence.    He  found  that  inferences  drawn  from  the  ^ 
application  of  the  analysis  of  the  chemical  tests  were  incorrect,  and 
that  the  results  were  essentially  negative.   Had  it  not  been  for  lus 
report,  it  is  most  probable  that  the  accused  would  have  been  con- 
victed, more  from  the  iTiedical  o])inions  against  him,  than  from  the 
strength  of  the  medical  facts  of  the  case.    The  witnesses  appear  to 
have  acted  on  the  principle  that  the  whole  of  their  duty  consisted 
in  rendering  the  charge  of  poisoning  probable  ;  whereas,  we  shaU 
hereafter  see  that  no  person  can  be  convicted  of  this  crune  on  mere 
probability— the  fact  of  poisoning  must  be  made  reasonably  certain, 
either  by  medical  or  moral  evidence,  or  by  both  combined. 

Epilepsy.— This  disease,  in  some  of  its  symptoms,  resembles 
poisoning  by  prussic  acid  only.  If  the  symptoms  depend  on 
poison,  some  liquid  or  substance  must  have  been  taken  imme- 
diately before  their  occurrence.  If,  however,  nothmg  has  been 
taken,  the  inference  would  be  that  the  symptoms  most  probably 
depended  on  disease.  Death  is  commonly  very  rapid  m  poisoning 
by  prussic  acid  ;  but  a  first  attack  of  epilepsy  is  not  often  fatal. 
If  the  person  has  suffered  from  previous  attacks,  it  is  probable, 
C3&teris  paribus,  that  the  symptoms  depend  on  disease.  But  epi- 
lepsy may  by  coincidence  immediately  follow  the  administration  ot 
a  draught,  or  the  taking  of  food-an  analysis  of  the  substance 
taken  would  then  remove  any  doubt.    Supposing  none  ot  tins  to 
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be  procurable,  then  we  must  remember,  that  epilepsy  simulates 
narcotic  poisoning  only  when  the  attack  is  rapidly  fatal.  There- 
fore, an  opportunity  will  always  present  itseK  for  verifying  or 
rebutting  the  suspicion  of  poisoning,  by  examining  the  contents 
of  the  stomach.  I  have  never  met  with  an  instance  in  which  a 
case  of  epilepsy  was  taken  for  one  of  narcotic  poisoning.  The  case 
of  Sii'  T.  Boughton  {Beg.  v.  Donellan,  Warwick  Assizes,  1781),  was 
considered  by  some  medical  men,  including  John  Hunter,  who 
appeared  in  the  defence,  to  be  exphcable  on  a  theory  of  epilepsy  ; 
but  although  no  poison  was  discovered  in  the  body,  the  facts  of  the 
case  as  well  as  the  conduct  of  the  prisoner  were  sufficient  to  prove 
that  poison  (laurel- water)  was  really  the  cause  of  death. 

Tetajntus. — When  this  disease  occurs,  it  can  generally  be  traced 
to  some  cause — a  wound,  ulcer,  burn,  or  other  injury,  involving 
tendinous  or  nervous  structures.  Tetanus  may  arise  from  causes 
of  a  very  simple  kind,  and  independently  of  wounds — as  from  ex- 
posure to  wet  and  cold,  or  to  a  current  of  air.  It  has  been  stated 
that  it  may  even  come  on  without  any  apparent  cause.  The  cause 
may,  however,  have  been  latent.  Wlien  it  is  the  result  of  physical 
injury  it  is  called  traumatic ;  under  other  circumstances  idiopathic ; 
but  idiopathic  tetanus  is  by  no  means  common  :  it  manifests  itself 
by  trismus  (locked  jaw),  opisthotonos,  or  emprosthotonos  (a  tensely 
curved  position  of  the  trunk  backwards  or  forwards,  as  the  result 
of  muscular  spasm).  The  disease  sometimes  occurs  spontaneously 
in  infants,  within  the  first  eight  or  ten  days  from  birth  {trismus 
nascmtium).  Male  adults,  especially  those  who  are  of  a  robust  and 
vigorous  frame,  are  most  liable  to  attacks  of  tetanus.  According 
to  Dr.  Gregory,  tetanus  from  cold  occiurs,  for  the  most  part,  within 
three  or  four  days  after  exposure  to  the  exciting  cause  ;  while 
traumatic  tetanus  (from  wounds)  generally  appears  about  the 
eighth  day.  ('Practice  of  Physic,'  378.)  Other  observers  have 
found  that  tetanus  from  wounds  very  commonly  shows  itself  from 
the  fourth  to  the  sixth  day  after  the  injury ;  but  it  may  not  appear 
for  three  or  four  weeks  and  then  prove  fatal.  The  sooner  it  com- 
mences after  an  injury,  the  more  rapidly  fatal  is  its  course. 

Tetanus,  or  rather  tetanic  convulsions,  may  be  produced  by 
certain  neurotic  poisons,  which  afi"ect  the  spinal  marrow  (spinal 
poisons),  especially  those  belonging  to  the  strychnos  tribe— as 
nux- vomica,  strychnia,  brucia,  and  all  their  saline  combinations  ; 
and  there  is  not  only  a  strong  similarity  in  the  symptoms,  but  an 
examination  of  the  dead  body  does  not  indicate  the  existence  of 
any  well-marked  morbid  changes  in  either  case.  In  tetanus  from 
disease  or  injury,  there  is  a  gradual  progression  of  the  symptoms. 
The  rigid  contraction  commences  in  the  muscles  of  the  jaws  ; 
it  extends  to  the  throat,  back  of  the  neck,  and,  lastly,  descends 
to  the  abdomen  and  lower  limbs.  Professor  Colles  has  remarked 
that  the  muscles  of  the  fingers  are  the  last  and  least  afiected 
(  Lectures  on  Surgery,'  vol.  1,  72.)  The  rigidity  of  the  muscles 
continues  more  or  less  throughout  the  disease  without  intermis- 
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sions,  whereas  in  tetanus  from  poisoning  there  are  remissions  or 
intervals  of  relaxation.  A  distinction  will  commonly  rest  upon  the 
following  circumstances  :— 1.  The  period  of  time  which  has  elapsed 
since  any  substance,  liquid  or  solid,  was  swallowed  by  the  patient. 
2.  The  gradual  or  sudden  and  violent  accession  of  symptoms — the 
latter  indicating  poisoning.  In  tetanus  from  disease,  the  stiflFness 
is  first  perceived  in  the  jaws  ;  if  then  progressively  extends  down- 
wards, attacking  the  body  and  limbs,  the  hands  not  being  com- 
monly affected  until  the  last.  In  tetanus  from  poisoning,  the 
attack  is  preceded  by  shivering  or  trembling  and  gaspmg  for 
breath,  the  body  and  limbs  are  then  simultaneously  aftected  ;  the 
hands  are  clenched,  the  feet  curved,  and  the  jaw  is  not  commonly 
fixed  imtil  a  late  period,  and  during  a  paroxysm.  3.  The  dui-ation 
of  the  case.  Tetanus,  as  a  result  of  local  injtmes,  rarely  proves 
fatal  in  less  than  twenty-four  hours  ;  and  in  the  idiopathic  form, 
it  either  does  not  destroy  life,  or  only  after  the  lapae  of  many 
hours  or  days.  In  tetanus  produced  by  strychnia  given  m  fatal 
doses,  the  person  rarely  survives  two  hours  after  the  occur- 
rence of  the  symptoms.  4.  The  absence  of  any  wound,  ulcer, 
burn,  or  personal  injury,  nervous  susceptibility,  or  exposure  to 
cold,  to  account  for  the  attack.  5.  The  disco veiy  of  nux-vomica, 
strychnia,  brucia,  or  other  poison  in  the  food  in  the  matter 
vomited,  or  in  the  contents  of  the  stomach  after  death. 

The  case  of  Miss  AbercromUe  (1830),  is  important  m  reference 
to  the  distinction  of  the  symptoms  produced  by  spinal  poisons  and 
tetanus  as  a  result  of  disease.  In  Miss  Abercrombie  s  case  no 
doubt  poisoning  with  strychnia,  was  mistaken  for  tetanus  trom 
disease.  Miss  Abercrombie  was  a  healthy  young  lady  m  the  prime 
of  Hfe  •  she  was  induced  by  her  brother-in-law,  Wamewright,  to 
insui-e  her  Ufe  for  two  years  for  3,000L  in  the  Imperial  Assurance 
Company,  Wainewright  having  no  pecuniary  interest  m  her  lite. 
The  policy  was  eflected  in  October  1830,  and  she  died  rather  sud- 
denly in  the  December  following.  It  was  not  until  the  lapse  ot 
five  years  that  Wainewright  brought  an  action  against  the  Com- 
pany for  the  amount  of  the  policy  {Wamewnglii  y.  Bland,  hsx- 
chequer  June  29,  1835),  and  the  evidence  was  such  that  the  jury 
were  equaUy  divided,  so  that  no  verdict  was  given 

The  payment  of  the  policy  was  disputed  by  the  Company  on 
the  ground  of  fraud,  and  the  defence  was  substantially  that  the 
lady  had  died  from  poison  administered  by  the  plamtiff  She 
had  been  for  a  few  days  indisposed  with  an  hysterical  attack  but 
there  was  nothing  to  excite  alarm.  AU  that  could  be  learnt  of 
her  death  was  that  the  physician  m  attendance  was  suddenly 
sent  for  between  two  and  three  o'clock.  '  She  was  m  convvhwrn 
resemUmg  those  which  were  the  effect  of  a  ^o«nd  (tetanus),  and  said 
Ihe  was  sure  she  should  die,  and  she  went  oft  into  convulsions 
The  pSyBician  left  the  house,  returned  four  o'clock,  and  she  was 
then  just  dead.  The  appearances  presented  by  the  body  are  un- 
perfectly  reported.    There  was  congestion  of  the  vessels  of  the 
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brain,  with  some  effusion,  and  the  blood-vessels  of  the  stomach 
■were  distended.  The  cause  of  death  was  assigned  to  convulsions 
prodiiced  by  some  oysters  which  she  had  eaten  for  supper — and  to 
wet  feet !  The  Attorney-General  put  it  to  the  jury  whether  it  was 
oysters  or  some  poison  which  had  caused  this  lady's  death,  a  point 
which  they  felt  unable  to  decide.  ('Medical  Gazette,'  vol.  16, 
p.  606.)  The  cause  assigned  was  quite  inadequate  to  explain  this 
sudden  and  rapid  death. 

There  can  be  no  doubt  that  this  young  woman  died  from  the 
effects  of  a  dose  of  strychnia,  administered  to  her  shortly  before 
she  was  seen  by  her  physician,  and  that  he  failed  to  recognise  the 
real  cause  of  the  symptoms.  The  poison  was  then  but  little  known 
either  in  England  or  France.  Tetanus,  as  it  is  produced  by  this 
poison,  is  rapidly  fatal ;  but  as  it  arises  from  wounds  or  from 
exposure  to  cold,  it  comes  on  slowly,  and  is  only  fatal  after  some 
days,  and  in  tliis  case  there  was  no  wound  or  other  natural  cause  to 
account  for  its  occurrence.  Wainewright  was  subsequently  tried  on 
a  charge  of  forgery,  convicted  and  transported  for  life.  He  died 
suddenly  of  apoplexy  in  1852  in  Tasmania,  while  undergoing  his 
sentence  as  a  convict.  Before  his  death,  it  is  reported,  he  substan- 
tially admitted  that  he  had  destroyed  Miss  Abercrombie  with 
strychnia,  and  had  previously  killed  two  other  relatives  with  the 
same  poison — namely,  his  uncle  Dr.  Griffiths,  and  Mrs.  Aber- 
crombie, liis  wife's  mother.  Their  symptoms  were  similar,  and 
they  all  died  suddenly.  Death  was  ascribed  to  heart  disease, 
pressure  on  the  brain,  or  hysteria  ! 

Tetamis  may  be  the  result  of  hysteria,  and  as  such,  it  is  chiefly 
met  with,  in  women,  and  may  be  traced  to  injury  to  the  brain  or  a 
peculiar  constitution.  An  attack  even  in  a  severe  form  may  be 
brought  on  by  slight  causes  producing  mental  emotion  or  excite- 
ment. It  will  probably  be  found  on  inquiry  that  the  patient  has 
been  subject  to  previous  attacks  or  fits.  The  spasms  of  hysteria 
may  be  tetanic  ;  but  convulsive  motions  of  the  limbs  more  com- 
monly alternate  with  stiffness  or  rigidity,  and  the  attack  is  gene- 
rally attended  with  loss  of  consciousness.  In  poisoning,  the  patient 
retains  consciousness,  and  the  paroxysms,  if  frequent  and  severe 
are  generally  fatal ;  in  cases  of  hysteria  or  hysterical  excitement' 
the  attack  is  not  fatal,  but  the  patient  speedily  recovers.  Such  at 
least,  is  the  result  of  experience  up  to  the  present  time.  ' 

The  case  of  J.  P.  Cook  (Reg.  v.  W.  Palmer,  Central  Criminal 
Court,  May  1856)  falls  under  the  distinctive  criteria  above  pointed 
out.  There  was  no  wound  or  personal  injury.  There  was  no 
reason  to  suppose  that  the  tetanic  convulsions  from  which  the 
deceased  had  suffered,  were  of  the  idiopathic  kind,  i.e.  that  they 
had  arisen  from  exposure  to  wet  or  cold,— or  from  excitement  as  a 
result  of  his  having  won  a  race  a  week  before  the  attack.  Deceased 
had  had  some  pills  administered  to  him  by  the  prisoner,  at  a  time 
which  would  correspond  to  the  interval  that  precedes  the  action 
of  strychnia.    The  prisoner  had  secretly  purchased  strychnia  on 
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the  morning  of  the  day  on  which  deceased  died,  and  could  not  ac- 
count for  the  purchase  of  it  or  state  what  he  had  done  with  it !  The 
symi3toms  were  sudden  and  violent,  developed  over  the  entu-e  body 
and  limbs  in  a  few  minutes,  and  they  proved  fatal  m  twenty 
minutes '  The  pills  could  not  be  obtained  for  analysis,  and  no 
strvchnia  was  found  in  the  stomach,  winch  had  been  cut  from  end 
to  end  and  the  fluid  contents  lost,  by  the  deliberate  act  of  the 
prisoner,  during  the  post-mortem  examination.  The  physiologcal 
and  pathological  evidence,  however,  that  deceased  had  died  from 
strvchnia  was  considered  to  be  conclusive,  and  on  this  evidence  the 
prisoner  was  convicted  and  executed.  (See  'Guy's  Hospital 
Reports,'  October,  1856,  '  On  Poisoning  by  Strychnia.  ) 

The  o-reat  point  of  contention  in  tliis  case  was  -.—Did  the  tetanic 
svmptoms  under  which  the  deceased  had  died,  depend  on  disease 
or  poison^    Brodie,  Christison,  and  Todd,  and  other  emment 
authorities,  agreed  that,  when  taken  as  a  whole,  they  were  not  in 
accordance  with  any  known  form  of  disease,  but  were  m  perfect 
accordance  with  the  effects  of  strychnia.    The  opinions  given  by 
some  witnesses  in  the  defence  were  to  the  effect  that  the  symptoms 
were  consistent  with  strychnia-poisoning  ;  and  although  some  pro- 
fessed to  perceive  differences,  the  records  of  medical  experience 
proved  that  these  differences  had  no  real  existence.  Barristers  may 
weU  mistrust  the  evidence  of  experts,  when,  in  a  case  so  clear  as 
this,  one  physician  could  be  found  to  swear  that  the  symptoms 
under  which  the  man  died  were  those  of  angina  pectoris  because 
the  heart  was  empty  ;  and  another  physician,  also  employed  for 
the  toe,  assigned  death  to  '  epilepsy  with  tetamc  complications. 
If  these  gentlemL  had  been  called  in  to  attend  on  this  victim  of 
secret  poisoning  wliHe  Hving,  it  is  quite  obvious  that  they  would 
have  had  no  suspicion  of  poisoning.    One  would  have  certified  the 
cause  of  death  as  angina  pectoris,  and  the  other  as  epilepsy  !  If 
physicians  of  some  standing  and  profound  experts  can  thus  over- 
look an  ordinary  case  of  poisoning  with  strydima,  it  is  not 
prisin-  that  general  medical  practitioners,  who  have  not  given 
Ivell  attentLn  to  the  subject  of  toxicology,  should  fall  into  the 
^rov  oi  XntingevvoneoJmedio^l  certificates,  and  of  cer  ifying 
that  death  fromlrsenic  or  opium  was  due  to  cholera,  convulsions, 

''''  wi?enever  symptoms  resembHng  tetanus  appear  suddenly  with 
severitTand  pr^e  fatal,  a  minute  investigation  shotild  be  made 
into  the  Mstory  of  the  patient  and  all  the  cn-cumstances  attendmg 
tt  attLk  In  traumatic  tetanus  the  cause  is  often  overlooked  a 
smaU  splinter  of  wood  or  metal  may  penetrate  the  pabn  of  the 
hand  o?  o^of  the  foot,  the  wound  may  completely  heal  over  the 
Wcm  body,  and  no  suspicion  of  latent  mischief  may  ex  st  In 
the  STO  of  1858,  a  man  was  admitted  into  Gxiy's  Hospital  suffer- 
undei  tetanus  he  died  in  tln-ee  days  with  tlie  usual  sjanp  on^s. 
The  cause  of  the  tetanus  was  traced  to  a  wound  m  tl^e  liand  re- 
leLTT month  before  :  tliis  was  perfectly  healed,  and  from  the 
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length  of  time  which  had  elapsed  it  was  not  thought  of  importance, 
but  on  cutting  into  the  wounded  part  after  death,  a  piece  of  rusty 
iron  was  found  imbedded  therein,  and  pressing  on  a  nerve.  In 
another  case  a  young  man  was  admitted,  and  died  from  tetanus  in 
ten  hours.  On  inspection,  it  was  found  that  a  slight  wound  in  the 
hand,  received  shortly  before,  had  completely  healed  and  inclosed 
a  spHnter  of  wood— the  exciting  cause  of  the  disease.  The  facts 
connected  with  these  cases  were  not  consistent  with  the  theory  of 
poisoning  by  strychnia,  nevertheless,  they  show  that  after  the  com- 
plete healing  of  a  wound,  and  at  a  long  interval,  traumatic  tetanus 
.  m  a  fatal  form  may  insidiously  make  its  appearance.  Two  similar 
cases  have  been  communicated  to  me  by  Dr.  G.  Johnson  ('  Brit 
Med.  Jour.'  Nov.  1872,  p.  594.)  For  other  cases  showing  how 
easily  the  true  cause  of  the  symptoms  may  be  overlooked,  see 
•Principles  and  Practice  of  Medical  Jurisprudence,'  2nd  ed.  vol  1 
p.  579.  ' 

On  the  other  hand,  poison  may  have  been  unconsciously  taken, 
and  the  symptoms  referred  to  disease.  This  occurred  in  the  case  of 
Assistant -iSurgeon  Bond,  at  Moulmein,  in  March  1858.  This 
gentleman,  intending  to  take  two  aperient  pills,  swallowed  by  mis- 
take two  pUls  containing  in  each  one  grain  of  strychnia.  He  was 
seized  with  violent  tetanic  convulsions  and  opisthotonos,  and  died 
in  less  than  two  hours  after  the  commencement  of  the  symptoms 
Deceased  was  imconscious  of  having  made  a  mistake  in  taking  his 
medicine,  even  to  the  last,  and  his  medical  friends  had  at  the  time  no 
suspicion  that  strychnia  was  the  cause  of  the  symptoms.  His  illness 
w^  attributed  at  first  to  irritation  of  the  spinal  cord  proceeding  to 
inflammation,  arismg  from  his  having  been  exposed  to  a  current  of 
cold  air  while  m  a  heated  state.  It  was  not  until  after  he  had 
expired  that  it  was  found  he  had  taken  piUs  containing  strychnia 
m  place  of  aperient  piUs.  1  am  indebted  to  his  medical  attendant 
for  this  mformation.  But  for  the  accidental  discovery  of  the 
strychnia  pills,  the  tetanus  might  have  been  referred  to  hysterical 
excitement,  or  some  '  undiscoverable  disease '  of  the  spinal  marrow 
although  Its  characters  were  clearly  those  of  strychnia-poisoning 

A  case  reported  by  Dr.  Lonsdale  ('  Edinburgh  Monthly  Journal 
of  Medicine,'  Feb.  1855,  p.  117)  shows  the  dangerous  facHity  .vith 
which  tetanus,  as  a  result  of  poisoning  with  strychnia,  niay  be 
overlooked  In  Nov.  1854,  a  man,  est.  fifty-nine,  went,  apparently 
in  his  usual  health,  early  m  the  morning  to  bathe  in  the  river  Esk 
near  Carlisle.  About  eight  o'clock  he  was  seen  walking  home  and 
on  reaching  his  own  house  he  complained  of  severe  illness,'  was 
r ''^?^Pf  ^'  declared  himself  dying.  A  doctor  was  im- 
mediately called  who  prescribed  a  pill,  but  the  man,  after  exhibit- 
ing some  marked  symptoms,  died  within  thirty  or  forty  minutes  of 

complaints  was  a  frequent  patient  at  a  County  Charity  and  had 
that  morning  (m  November)  taken  an  early  bath  in  tlS  Xer  Tt 
was  considered  by  his  neighbours  that  the  cold  had  struck  himrand 
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his  disease  was  looked  upon  as  sudden  death  from  natural  causes  ! 
An  inquiry  before  the  coroner,  however,  led  to  the  discovery  that 
the  man  had  been  accidentally  poisoned  with  strychnia.   The  phy- 
sician who  saw  deceased  during  his  illness  stated  that  when  called  to 
him  at  half-past  eight  a.m.,  he  was  labouring  under  violent  spasms, 
which  almost  entirely  subsided  in  from  four  to  seven  or  eight 
minutes.    During  the  spasms  the  body  was  extended,  wdth  the 
limbs  sef)arated,  stiff,  and  rigid,  and  there  was  a  violent  shaking  of 
the  whole  body.    At  first  the  spasms  were  most  marked  down  the 
back  and  legs,  but  in  the  course  of  from  ten  to  fifteen  minutes  they 
fixed  upon  the  chest,  and  violent  tetanus  supervened  with  fixation 
of  the  muscles  of  respiration,  and  in  this  state  the  patient  died. 
Deceased  was  anxious,  agitated,  and  felt  certain  of  impending 
death.    His  intellect  was  perfectly  clear.    The  eyes  protruded,  the 
pupils  were  dilated,  and  the  mouth  was  spasmodically  closed.  The 
face  and  hands  were  livid,  and  the  surface  below  the  natural  tem- 
perature.   It  turned  out,  on  due  inquiry,  that,  on  his  return  from 
the  river,  deceased  had  called  at  a  druggist's  for  a  strong  dose  of 
purgative  medicine,  and  the  druggist,  as  it  was  afterwards  shown, 
had  served  him  with  a  grain  and  a  half  of  strychnia  by  mistake  for 
jalapine  !    The  symptoms  and  death  had  been  caused  by  poison — 
not  by  natural  disease.   (See  '  Lancet,'  March  27,  1858,  p.  318.) 

These  cases  show  the  very  difficult  position  in  w^hich  a  medical 
jurist  may  be  placed.    On  the  one  hand,  he  may  assign  to  poison 
symptoms  which  are  really  caused  by  disease  ;  on  the  other,  he 
may  be  induced,  from  an  imperfect  knowledge  of  the  facta,  to 
refer  to  disease,  a  death  wlaich  is  actually  caused  by  poison.  In 
the  latter  case,  he  not  only  lends  his  science  to  conceal  a  murder, 
but  he  advertises  a  method  by  which  a  number  of  lives  may  be 
easily  sacrificed,  and  criminals  escape  with  impunity  !   Each  case 
must  be  decided  by  all  the  circumstances,  medical  and  moral, 
which  attend  it.    An  implicit  faith  in  a  few  symptoms  ^vill  expose 
a  man  to  the  risk  of  setting  free  a  murderer,  or  of  leading  to  the 
conviction  of  an  innocent  person.    It  is  proper  to  remember  on 
such  occasions,  that  a  charge  of  murder  by  poison  is  not  likely  to 
be  raised  unless  there  are  '  suspicious  circumstances,'  or  unless 
death  has  taken  place  suddenly  with  violent  symptoms,  m  the 
entire  absence  of  any  apparent  or  probable  natural  cause.    In  the 
cases  of  Assistant-Surgeon  Bond,  and  of  the  man  whose  death  is 
reported  by  Dr.  Lonsdale,  there  was  prima  facie  e^adence  for 
believing  that  these  persons  had  died  of  poison.    In  other  cases 
of  strychnia-poisoning,  there  has  been  an  absence  of  such  evidence. 
As  cholera  may  sometimes  put  on  the  features  of  poisomng  by- 
arsenic,  so  may  tetanus  occasionally  put  on  the  features  of  poi- 
soning by  strychnia.    In  either  instance  a  close  siftmg  of  all  the 
facts  is  necessary  before  we  can  form  a  correct  medical  opinion  ; 
the  exceptional  resemblance  which  we  occasionally  meet  with 
furnishes  no  reason  for  abandoning  every  future  case  as  unsolvable 
by  medical  science,  and  thus  giving  free  scope  to  secret  murder  m 
its  worst  and  most  dangerous  form» 
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The  remarks  above  made,  have  been  chiefly  restricted  to  poi- 
soning with  strychnia  ;  but  tetanus  or  tetanic  convulsions  may  be 
an  effect  of  other  poisons.  Arsenic,  tartarised  antimony,  and 
prussic  acid  have  been  known  to  produce  them.  In  these  cases, 
however,  the  tetanic  are  either  preceded  or  followed  by  other, 
symptoms  of  a  special  kind,  wliich  remove  any  difficulty  in  the 
formation  of  an  opinion.  The  presence  of  poison  in  the  vomited 
matters  during  life,  or  in  the  contents  of  the  viscera  after  death, . 
will  also  aid  a  medical  practitioner  in  arriving  at  a  just  conclusion. 


CHAPTER  15. 


BISEASES  RESEMBLING  NBUBOTIC  POISONING.  CONVULSIONS  IN  CHILDRBN,  

DISEASES     OF     THE     BRAIN     AND     SPINAL     MARROW.  CEREBRO-SPINAL 

MENINGITIS.  DISEASES  OF  THE  HEART.  SUDDEN  DEATH  FROM  S-JNCOPAL 

ASPHYXIA.  DISTENSION   AND   RXTPTDRE   OF  THE  STOMACH.  RUPTURE  OF 

THE  GALL  BLADDER. — EMBOLISM. 

CoifvuLSiONS.— This  is  a  frequent  case  of  death  among  children. 
Convulsions  (or  fits,  as  they  are  vulgarlv  termed)  may  arise 
from  the  action  of  poisons,  especially  of  those  belonging  to  the 
neurotic  class,  or  from  the  effects  of  disease.  As  they  sometimes 
attack  chHdren  suddenly,  and  prove  fatal  rapidly,  a  suspicion  may 
arise  that  death  has  been  caused  by  poison  administered  to  the 
child.  Many  cases  of  this  kind  have  been  referred  to  me  for 
investigation;  and,  from  the  frequency  of  their  occurrence,  and 
the  unjust  suspicions  to  wliich  they  may  give  rise,  it  is  the  duty 
oi  a  practitioner  to  make  himself  well  acquainted  with  the  ordinary 
causes  of  convulsions.  Medical  writers  have  divided  them  into 
symptomatic  and  idiopathic.  They  are  most  commonly  symp- 
tomatic, %.e  depending  on  some  disease  or  morbid  condition  of  the 
system  such  as  dentition,  repelled  eruptions  of  the  skin,  water  on 
the  brain,  exposiu-e  to  cold,  indigestion,  worms,  accumulation  of 
faeces  improper  food,  or  over-distension  of  the  stomach  and 
bowels  Avith  food  ;  and  even  a  peculiar  condition  of  the  nurse's 
milk  may  become  a  cause.  The  younger  and  more  irritable  the 
child  the  greater  is  its  liability  to  an  attack ;  and  in  such  cases 
the  slightest  cause  of  irritation  to  the  nervous  system  may  lead  to 
It.  Children  are  considered  to  be  most  liable  to  the  disease  during 
the  appearance  of  the  first  set  of  teeth,  i.e.  from  the  fifth  to  the 
eighteenth  month. 

When  the  convulsions  cannot  be  traced  to  any  of  the  causes- 
above  assigned,  they  are  described  as  idiopathic,  and  are  com- 
Z?/  ""f.  ^1  some  primaiy  disease  of  the  brain  ;  and  this 
organ,  after  death,  may  be  found  in  a  state  of  congestion.  Idio- 
pa  hic  convulsions  sometimes  run  through  their  course  and  cause 
death  very  rapidly  ;  but  it  is  not  at  all  improbable  that,  by  diligent 
mquiry,  some  cause  may  be  generaUy  found..  Dr.  Underwood  met 
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with  several  instances  in  which  fine  healthy  children  died  suddenly 
from  convulsions  soon  after  they  had  been  overfed  by  their  nurses. 
This  is,  no  doubt,  a  common  cause  of  death  m  infants. 

Convulsions  in  children  are  a  very  common  eftect  of  the  action 
of  over-doses  of  opium  ;  and  they  are  not  easily  distinguished 
from  those  which  arise  from  natural  causes.    During  the  fat  the 
eves  are  distorted,  and  the  pupils  contracted  or  dilated,  ihe 
spasm  mayaflfectthe  breatliing  ;  the  jaws  are  closed,  and  saUya, 
in  a  frothy  state,  escapes  from  the  mouth.    There  may  be  also 
stertorous  or  snoring  breathing  ;  and,  from  impeded  respuration, 
the  tongue,  face,  and  the  surface  of  the  skin  become  hvid,  owing 
to  imperfect  aeration  of  the  blood,  and  the  chdd  may  die  asphyxi- 
ated.   Under  prompt  and  appropriate  treatment,  except  when  it 
depends  on  poison  unsuspected,  the  attack  may  be  aUeviated  and 
the  child  recover.    When  a  neurotic  poison  is  the  caiise,  it  will 
be  found  that  some  substance,  either  hquid  or  sohd,  has  been 
given  to  the  cMd  not  long  before.    When  laudanum  has  been 
Sven,  it  maybe  perceived  by  the  smeU.    Except  by  a  chemical 
analysis  of  the  food  and  the  contents  of  the  stomach,  it  is  by 
no  means  easy  to  distinguish  disease  from  poisomng     A  contiacted 
Jtat^  oTLe  pupils  wiU  indicate,  cMs  paribus,  that  a  preparation 

TiTciVwHcrocc™^  1846,  a  -Picion  arose 

that  two  children  had  been  poisoned,  from  the  s^^g^l^  fact  that 
they  had  died  witliin  a  short  period  of  each  "^^^^r  ^lavrng  been 
previously  well.  One,  an  infant,  aged  seven  months,  was Jound 
by  the  mother  at  6  a.m.  in  a  fit.  It  was  Imd  m  the  face,  frothmg 
at  the  mouth,  and  its  Ihnbs  were  drawn  up  ^nd  rigid.  She  mi- 
mediately  took  it  to  a  person  living  m  the  same  house,  but  it 
SrSined  insensible  until  it  died  about  two  hours  afterwards 
tTo  cSild  appeared  weU  when  put  to  bed  on  he  previous  night 
and  had  hadits  last  meal  (boiled  bread  =^^^<l^^\k)  about  7  p_  Th^ 
chief  appearances  on  inspection,  were  congestion  of  the  ^ramjind 
lun<^s-  there  was  slight  redness  of  the  stomach.  On  the  same 
Zrning  Sd  at  about  the  same  time,  the  other  child,  aged  fifteen 
Souths  was  found  by  the  mother  insensible,  dark  in  the  face  and 

were  ^^^^^^  g  was  no  moral  evidence  to  show 

l':^Z'%TS-:lr^i,  the  poison  would  i'^-^^^lX 
XreS  by  the  odonr,  either  in  the  stomach  or  rt,  eontents,  ra  by 
SruBnal  testa.    The  opinion  which  I  gave  wa.,  that  death  had  le- 
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suited  from  convulsions,  probably  produced  by  a  congested  state 
of  the  brain.  The  most  remarkable  feature  iia  this  case  was  the 
coincidence  in  seizure  and  the  time  of  death  ;  and,  but  for  the 
good  character  of  the  parents  and  the  results  of  a  chemical 
examination  of  the  food  and  the  viscera,  it  would  have  been 
difficult  to  have  satisfied  the  neighbours  that  the  children  had  not 
been  destroyed  by  poison.  The  jury  returned  a  verdict  of  death 
from  natiu-al  causes. 

It  is  not  sufficient  on  these  occasions  to  assign  death  to  co7i- 
vulsions  ;  the  cause  should  if  possible  be  indicated.  The  convul- 
sions may  really  have  arisen  from  some  poison  admnistered  to  a 
child  :  for  whatever  affects  strongly  the  nervoiis  system  of  a  child, 
may  bring  on  an  attack  of  convulsions  which  may  prove  fatal.  In 
Beg.  V.  Gonnell  (Cent.  Crim.  Court,  Nov.  1852)  the  prisoner,  a 
female  servant,  gave  a  quantity  of  sulphuric  acid  to  an  infant. 
Owing  to  the  local  effect  of  the  acid  the  child  was  not  able  to  take 
food  ;  it  became  very  weak,  and  died  on  the  sixteenth  day  from 
conviilsions.  The  medical  witness  assigned  this  fatal  attack  to  the 
poison,  because  the  child  had  not  been  before  subject  to  fits,  and 
the  cause  appeared  adequate.  It  was  admitted  that  convulsions 
might  arise  from  other  and  natural  causes,  and  on  the  doubt  thus 
raised  the  prisoner  was  acquitted. 

Diseases  op  the  brain  and  spinal  marrow. — Among  these 
diseases  may  be  mentioned  inflammation  of  the  brain  and  its  mem- 
branes, hypertrophy,  and  the  formation  of  tumours.  Such  diseases 
are  of  a  very  insidious  nature — they  sometimes  give  no  warning 
of  their  presence,  until  the  person,  who  may  be  in  his  usual  health, 
is  suddenly  seized  with  stupor,  followed  by  coma,  or  paralysis,  and 
rapidly  dies.  All  such  cases  resemble  poisoning  with  morphia  or 
opium  :  they  can  be  distinguished  only  by  the  discovery  of  the 
affirmative  characters  of  disease,  on  an  examination  of  the  body, 
and  an  absence  of  poison  from  the  stomach.  But  the  time  at 
which  the  symptoms  appear  after  a  meal,  and  the  rapidity  of 
death,  will  in  many  instances  allow  a  practitioner  to  form  a  satis- 
factory distinction.  This  subject  has  been  elsewhere  considered 
{ante,  p.  71). 

Cerebeo-spinal  meningitis.— There  is  an  affection  of  the 
brain  and  spinal  marrow  known  under  the  above  name,  the  symp- 
toms of  which,  it  is  supposed,  might  be  mistaken  for  poisoning  with 
strychnia.  In  a  remarkable  case  tried  at  Annapolis,  U.S.,  Dec. 
1871  (trial  of  Mrs..  E.  Wharton  for  the  murder  by  poison  of 
General  Ketchum)  this  disease  was  brought  forward  on  the  part  of 
the  defence  to  account  for  the  symptoms  and  death  of  the  deceased 
while  it  was  alleged  for  the  prosecution,  that  he  had  died  from 
the  effects  of  poisonous  doses  of  tartar  emetic  administered  to  him 
by  the  prisoner. 

Cerebro-spinal  meningitis  consists  essentially  of  inflammation  of 
the  membranes  of  the  brain  and  spinal  marrow.    Dr.  G.  B.  Wood 
of  Philadelphia,  states  that  in  severe  cases  (those  which  are  likely- 
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to  be  confounded  with  poisoning)  the  attack  is  ushered  in  with  a 
chill,  during  which  the  patient  complains  of  acute  abdominal  pains, 
is  not  unfrequently  affected  with  vomiting  and  purging,  and  some- 
times sinks  into  a  state  resembling  the  collapse  of  cholera.  In 
milder  cases,  the  earlier  symptoms  are  a  sense  of  fatigue,  head- 
ache, pain  in  the  neck,  back,  along  the  whole  of  the  spine,  stifuiess 
of  the  jaws,  with  some  difficulty  of  swallowing. 

As  the  disease  progresses,  the  headache  becomes  more  violent  ; 
there  is  great  sensitiveness  to  light  and  sound,  with  delirium  and 
convulsions.  These  are  the  cerebral  symptoms,  wliile  the  spinal 
symptoms  are  manifested  by  rigid  spasms  or  cramps — ^the  head 
being  drawn  stiffly  backwards  and  the  whole  body  sometmies 
becoming  as  rigid  as  a  board  (opisthotonos).  The  countenance  has 
in  some  cases  presented  a  tetanic  expression  or  grin  {risus  sar- 
donicus)  also  observed  in  strychnia-poisoning.  There  is  great 
febrile  excitement— and  a  hot  skin,  frequent  pulse,  great  tlurst, 
with  vomiting  and  tenderness  in  the  region  of  the  stomach.  Death 
may  take  place  in  severe  cases  in  from  two  to  five  days.  The  chief 
post-mortem  appearances  are  inflammation  and  thickening  of  the 
membranes  of  the  brain  and  spinal  cord,  with  effusion  of  turbid 
serum  or  lymph.  The  pia  mater  is  reddened,  injected  or  swollen 
In  some  instances  there  has  been  an  absence  of  any  cerebral 
lesion :  no  induration,  softening  or  unusual  redness  was  observed. 
(Wood's  '  Treatise  of  the  Practice  of  .Medicine,'  vol.  2,  p.  759. ) 

We  may  first  differentiate  these  symptoms  from  those  of 
strychnia.  Some  article  of  food  or  medicine  contaming  the 
poison,  must  have  been  taken  shortly  before  the  attack,  ihe 
symptoms  in  strychnia-poisoning  commence  with  tremors  and 
shivering— tetanic  convulsions  take  place  suddenly  throughout  the 
whole  of  the  body,  succeeding  each  other  rapidly  at  intervals— 
the  inteUect  preserved— death  within  an  hour  or  two  after  their 
commencement— no  vomiting  or  purging,  no  febrde  symptoms. 
The  differences  are  here  sufliciently  marked  without  reference  to 
the  aid  of  chemistry.  By  the  detection  of  strychnia  m  the  food 
or  in  the  body,  the  real  nature  of  the  case  would  be  at  once 

^^*oS^the  trial  of  Mrs.  E.  WiaHon  at  Annapolis,  U.S.  {arde.^.  101) 
.it  was  aUeged  that  cerebro-spinal  meningitis  had  been  mistaken  for 
poisoning  "with  tartar  emetic.  The  deceased.  General  Ketchum 
died  after  a  few  days'  Hlness,  and  the  prisoner  was  chai-ged  with 
having  administered  to  him  during  liis  dliiess  one  or  more  doses  of 
tartar%metic,  thereby  causing  his  death.  The  trial  lasted  fifty- 
two  days,  and  owing  to  the  social  position  of  the  parties  and  the 
numbe?  of  scientific  witnesses  called  for  the  prosecution  and 
defence,  it  excited  an  unusual  degree  of  mterest. 

I  an^  indebted  to  Dr.  Chew,  a  witness  for  the  prosecution,  for 
a  very  concise  and  clear  account  of  this  case.    On  the  «venmg  of 
S^tu/dav  June  24, 1871,  the  General,  who  was  m  his  usual  health 
..^e  on^a  visit  to  the  accused  Mrs.  Whaiton.    He  had  supper.at 
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9  o'clock  with  the  family,  went  to  bed  at  31,  was  attacked  in 
the  night  appai-ently  with  cholera  and  was  obliged  to  leave  his 
room.  On  Sunday  morning,  June  25,  he  got  up,  went  out,  but 
soon  returned  complaining  of  feeling  unwell.  He  remained  in 
his  room  until  8  or  9  o'clock,  when  he  took  a  glass  of  lemonade 
with  brandy  in  it.  During  the  night  symptoms  of  cholera  again 
obhged  liim  to  leave  his  room.  On  Monday,  the  26th,  he  suffered 
from  nausea,  which  increased  to  such  a  degree  that  at  4  p.  m.  Dr. 
AVilliams  was  summoned  to  him,  and  found  liim  much  prostrated, 
with  a  cool  clanrmy  skin,  rapid  and  feeble  pulse,  and  vomiting 
repeatedly.  He  was  relieved  by  medicines.  On  Tuesday,  the  2Tth, 
at  10  A.M.  he  M-as  again  seen  by  Dr.  Williams,  to  whom  he  stated 
he  was  well  enough  to  return  to  Washington,  and  would  go  that  day. 
He  did  not  go,  but  on  the  evening  of  this  day  he  was  heard  to 
vomit  violently  shortly  after  taking  some  porter.  On  Wednesday, 
the  28th,  at  10  a.m.  he  was  seen  by  Dr.  Williams,  and  found  in  a 
semi-comatose  state,  imperfectly  conscious;  with  a  clammy  skin 
and  a  feeble  pulse,  face  livid,  pupils  natural  but  insensible  to  light, 
and  the  muscles  of  the  neck,  back,  and  lower  extremities  were 
rigid.  When  asked  in  a  loud  tone  how  he  felt,  he  replied 
'tolerably'  and  relapsed  into  a  drowsy  state.  The  urine  was 
tested  and  found  free  from  albumen.  At  1  o'clock  p.m.  two 
tablespoonfuls  of  liquid  were  given  to  him,  and  in  fifteen  minutes 
tetanic  convulsions  ensued.  The  jaws  were  firmly  clenched,  and 
the  convulsions  increased  in  violence  until  his  death  at  3 
o'clock  P.M. 

On  a  post-mortem  examination  patches  of  redness,  indicative 
of  irritation,  were  found  in  various  parts  of  the  intestines.  The 
lungs,  heart,  liver,  kidneys  and  spleen  were  healthy.  There  was 
some  passive  congestion  of  the  pia  mater,  but  there  was  no  eftusion 
of  fluid  or  lymph  in  the  ventricles  or  upon  the  membranes  of  the 
braui.  The  upper  part  of  the  spinal  cord  was  examined  to  the 
extent  of  two  mches,  and  found  free  from  disease  except  slight 
congestion.  The  stomach  contained  nearly  four  ounces  of  a  turbid 
brownish  fluid  ;  the  interior  presented  nothing  very  marked. 

The  contents  of  the  stomach  were  examined  for  strychnia 
arsenic,  and  antimony.  The  two  first  were  not  present,  but  anti- 
mony IS  stated  to  have  been  found,  and  produced  as  a  brownish  red 
sulphide,  possessing  the  properties  usually  assigned  to  this  com- 
pound, with  the  exception  that  no  metallic  antimony  was  obtained 
from  it  or  from  the  liquid  which  yielded  it,  although  it  was  calcu- 
lated that  the  fluid  of  the  stomach  contained  twenty  o-rains  of 
tartar  emetic.  Some  sediment  in  a  glass,  it  is  also  stated  con- 
tamed  tartar  emetic. 

It  was  proved  that  the  accused  had  recently  purchased  tartar 
emetic,  and  that  she  had  had  it  in  her  possession  at  the  time  of 
deceased  s  visit.    It  was  contended  that  she  had  secretly  adminis 
tered  It  to  the  deceased  during  his  illness  ;  that  she  had  a  motive 
for  the  act,  and  that  he  had  really  died  from  the  effects  of  this 


104 


ALLEGED  POISONINa.     MEDICAL  EVIDENCE. 


poison.    The  jury  were  not  satisfied  with  the  evidence,  and  the 
prisoner  was  acquitted. 

Several  of  the  medical  witnesses  for  the  defence,  whUe  agree- 
ing that  poison  was  not  the  cause  of  death,  adopted  the  view 
that  the  symptoms,  taken  as  a  whole,  were  consistent  with  an 
attack  of  cerebro-spinal  meningitis — others  took  the  more  cautious 
view,  that  death  was  consistent  with  natural  causes,  without 
defining  the  specific  cause,  and  that  it  was  not  owing  to  poison. 

The  medico-legal  questions  which  present  themselves  in  this 
case  are  :  1.  Were  the  symptoms  such  as  we  are  accustomed 
to  see  in  cases  of  acute  poisoning  by  tartar  emetic  1  2.  Did  the 
chemical  evidence  conclusively  prove  the  presence  of  antimony  in 
the  body  ?  This  would  be  the  marked  point  of  distinction  between 
poisoning  and  disease. 

During  the  first  three  days  of  his  illness,  the  symptoms  sufiiered 
by  deceased,  were  such  as  might  have  arisen  from  a  severe  attack 
of  cholera.  On  the  fourth  and  last  day  some  liquid  was  given  to 
him,  and  in  fifteen  minutes  afterwards  tetanic  convulsions  with 
trismus,  ensued,  and  he  died  in  convulsions  in  two  hours.  In  an 
acute  case  of  poisoning  with  tartar  emetic,  there  is  a  strong  metallic 
taste  ;  heat  and  constriction,  with  a  burning  pain  in  the  throat ; 
pain  in  the  stomach  ;  incessant  vomiting  and  profuse  purging  of  a 
bilious  character,  with  the  usual  signs  of  depression  and  collapse. 
Spasms  and  convulsions  have  been  observed,  but  these  symptoms 
have  been  rather  of  an  exceptional  kind,  and  have  usually  been 
preceded  by  the  violent  irritant  action  of  the  poison  on  the  stomach 
and  bowels.  Taken  as  a  whole,  the  symptoms  in  General  Ketchum's 
case  were  not  consistent  with  acute  poisoning  with  tartar  emetic. 

A  skilled  physician.  Dr.  Williams,  attended  the  deceased  from 
the  Monday  until  the  Wednesday,  and  treated  the  case  as  one 
of  disease  and  not  of  antimonial  poisoning.  About  an  hour  before 
the  patient's  death,  he  expressed  a  suspicion  that  the  General  had 
been  poisoned.  Five  hours  before  death  the  patient's  \irine  had 
been  tested— not  for  metallic  poison,  but  for  albumen— a  grave 
omission,  considering  the  subsequent  proceedings  in  the  case.  The 
matters  vomited  during  the  illness  were  not  examined  for  antimony 
or  any  other  poison,  a  fact  which  can  only  be  explained  by  the 
non-existence  at  that  time  of  any  suspicion  that  poison  was  the 
cause  of  the  symptoms. 

Of  the  appearances  in  the  body,  nothmgneedbe  said,  ihey 
proved  nothing  for  or  against  the  theory  of  poisoning. 

The  second  question  is' purely  chemical,  and  the  reply  to  it  may 
be  summed  up  in  a  very  few  words  :— Wlien  a  case  is  left  at  all 
doubtful,  from  symptoms  and  appearances,  the  chemical  evidence 
should  be  unusiiaUy  clear,  complete,  and  conclusive,  in  order  to 
iustify  a  conviction.  It  should  not  fall  short  of  the  most  complete 
demonstration  of  the  presence  of  the  alleged  poison.  It  was  the 
more  necessary  in  this  case,  because  neither  the  vomited  hquids 
nor  the  urine  had  been  tested  for  poison. 
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Although  twenty  grains  of  tartar  emetic  were  estimated  to  be 
present  in  the  four  ounces  of  fluid  contents  of  the  stomach,  the 
analysis  for  antimony  was  carried  only  to  the  extent  of  producing 
a  brown  precipitate  with  sulphuretted  hydrogen.  This  was  inferred 
to  be  sulphide  of  antimony  by  its  solubility  in  hydrochloric  acid  and 
subsequent  precipitation  by  water.  No  metal  was  produced  from 
it  or  from  the  original  contents  of  the  stomach,  although  a  single 
grain  would  have  been  ample  to  furnish  the  most  complete  evidence 
of  the  presence  of  antimony. 

Another  part  of  the  chemical  evidence  is  inconsistent  with  the 
statement  that  the  precipitate  obtained  was  sulphide  of  antimony. 
The  witness  admitted  that  he  had  examined  the  contents  of  the 
stomach  for  arsenic  by  Renisch's  process  (metallic  copper  and 
hydrochloric  acid)  but  it  '  gave  no  result. '  Had  antimony  been 
really  present  even  in  a  small  fraction  of  a  grain,  it  would  have 
been  visibly  deposited  on  the  copper  ! 

The  liver  and  other  organs  were  not  examined  for  absorbed 
antimony  until  after  the  trial  had  commenced,  and  therefore  too 
late  to  be  made  available  as  legal  evidence. 

There  may  have  been  strong  moral  or  political  reasons  for 
imputing  poisoning  in  this  case,  but  with  the  medical  facts  as 
reported,  death  from  poison  was  not  conclusively  proved,  either  by 
the  pathological  or  chemical  evidence.  The  jury  were,  therefore, 
justified  in  acqiiitting  the  prisoner  of  the  charge.  ('  Report  of 
Trial  of  Mrs.  E.  G.  Wharton  on  the  charge  of  poisoning  General 
W.  S.  Ketchum,  Dec.  1871.'  Jan.  1872.  Medical  survey  of  the 
case  by  Dr.  S.  C.  Chew ;  also  a  report  by  Dr.  Reese,  '  Amer, 
Jour.  Med.  Sci.'  April  1872,  p.  329.) 

Diseases  of  the  heart. — The  heart  is  subject  to  many  diseases, 
which  present  the  same  insidious  characters  as  those  of  the  brain. 
Thus  they  may  remain  for  a  long  time  latent,  and  then  suddenly 
destroy  life.  They  are  only  likely  to  be  confounded  with  poisoning 
by  prussic  acid,  owing  to  the  rapidity  with  which  death  takes  place. 
In  all  these  cases,  therefore,  if  the  fatal  attack  occur  suddenly  some 
hours  after  food  or  medicine  has  been  taken,  there  can  be  no  reason 
for  attributing  it  to  poison.  It  is  only  when  by  a  coincidence,  the 
symptoms  appear  immediately  after  something  has  been  swallowed 
by  the  patient,  that  any  doubt  of  the  cause  to  which  they  may  be 
due,  can  arise  ;  and  here,  the  doubt  would  be  speedily  removed  by 
an  examination  of  the  body.  We  must  not  expect,  however,  that 
in  these  fatal  affections  of  the  heart,  well-marked  appearances  will 
always  be  found.  Some  pathologists  have  described  a  singular 
condition  of  this  organ,  under  which  a  person  is  liable  to  die  sud- 
denly after  experiencing  nausea  and  giddiness.  In  such  cases,  the 
musctilar  substance  of  the  heart  has  been  found  only  preternaturally 
flaccid,  and  its  cavities  empty.  This  has  been  called  by  Mr.  Cheva- 
lier Idiopathic  asphyxia,  and  others  have  termed  it  Syncopal  asphyxia. 
It  does  not  appear  to  be  very  common,  for  very  little  is  known 
concerning  it,  or  on  what  the  cause  of  death  really  depends.  In 
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regard  to  its  recognition  in  suspected  cases,  all  we  can  say  is,  that 
if  poisoning  be  not  clearly  negatived  by  concuiTent  circumstances, 
its  xxsual  afKrmative  characters  are  entirely  wanting.  The  empti- 
ness of  the  heart  appears  to  be  the  chief  indication  of  this  variety 
of •  sudden  death.  An  emptiness  of  this  organ,  however,  is  met 
with  in  other  cases.  It  has  been  frequently  observed  in  death  from 
strychnia :  and  has  here  been  supposed  to  depend  on  spasm.  It  is 
probable,  however,  that  in  all  these  cases  there  is  a  .slight  action  of 
the  heart  in  the  act  of  dying,  by  which  its  cavities  are  emptied, 
after  the  vessels  of  the  lungs  have  ceased  to  transmit  blood. 

In  the  case  of  Lord  George  Bentinck  (Sept.  1848),  emptiness  of  the 
heart  was  the  only  remarkable  appearance  found  in  the  body.  The 
deceased  had  died  suddenly  while  taking  a  walk.  He  had  not  par- 
taken of  food  for  many  hours.  He  was  found  dead  lying  flat  on  his 
face,  and  both  of  his  hands  were  under  him  ;  his  stick  was  firmly 
grasped  in  one  hand.  The  body  had  been  lying  exposed  five  or 
six  hours,  and  there  was  only  the  usual  rigidity  of  death.  At 
first  it  was  suspected  he  had  died  from  poison,  but  there  was 
nothing  to  support  this  view.  It  was  probably  a  sudden  attack  of 
syncopal  asphyxia  which  had  caused  his  death  while  in  the  act  of 
walking.  . 

The  possession  or  purchase  of  poison  may  be  a  mere  coincidence 
with  sudden  death  from  natural  causes.  Mr.  Stedman,  of  Guildford, 
was  called  to  see  a  woman,  set.  30,  who  was  found  dead  in  her  bed. 
There  was  nothing  externally  to  indicate  a  violent  death,  and  the 
only  appearances  in  the  body  were  congestion  of  the  lungs  with  an 
enlarged  pale  and  flabby  heart.  On  the  day  of  her  death,  she  had 
secretly  procured  a  packet  of  Battle's  vermin  killer  (strychnia).  She 
was  seen  in  her  bedroom  in  her  usual  health,  and  half  an  hour 
after  she  had  received  the  poison,  she  was  found  dead. 

No  trace  of  the  poison  could  be  found,  nor  any  cup  or  vessel 
out  of  which  it  could  have  been  taken.  The  contents  of  the 
stomach  were  examined  by  Dr.  Bernays.  There  was  no  strychnia 
or  other  poison  present,  and  none  of  the  blue  colouring  matter  with 
which  the  strychnia  sold  was  mixed.  ('  Med.  Times  and  Gaz  I860, 
Jan  13  p  34.)  The  cause  of  death  was  properly  assigned  by  Mr. 
Stedman  to  failure  of  the  heart's  action  from  disease  and  congestion 
of  the  lungs.  A  case  like  this  should  convey  a  caution  to  those 
who  allow  their  medical  opinions  to  be  influenced  by  the  proof  of 
purchase  or  possession  of  poison.  _ 

Distension  of  'the  stomach.— Tins  is  by  no  means  an  un- 
frequent  cause  of  sudden  death  :  it  may  occur  in  infancy  or  at  anj- 
age!  In  some  instances,  the  distension  of  this  organ  appears  to  act 
by  inducing  apoplexy,  the  usual  marks  of  that  disease  being  found 
in  the  brain.  In  other  cases,  death  appears  to  be  due  to  a  tatal 
impression  analogous  to  shock,  arising  simply  from  the  excessive 
mechanical  distension  of  the  organ  :  it  is  not  surprising  that  a  sus- 
picion of  poisoning  should  occasionally  arise  under  such  circum- 
stance   I  have  known  several  instances  which  have  occurred  m  tlus 
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metropolis,  where  persons  went  to  bed  in  their  usual  health  after 
eating  a  full  supper  and  were  found  dead  on  the  following  morning. 
On  dissection,  no  marked  changes  were  discovered,  excepting,  in 
some  cases,  slight  congestion  of  the  cerebral  vessels.  The  most 
striking  appearance  was  the  enormously  distended  state  of  the 
stomach  itself.  In  December  1839,  a  woman,  aged  22,  after  eating 
a  hearty  supper,  retired  to  rest.  In  about  two  hours  she  was  found 
insensible,  and  she  died  in  the  course  of  a  few  minutes.  There  was 
no  examination  of  the  body  ;  although  it  is  difficult  to  understand 
why,  without  it,  there  should  have  been  any  inquest — as  the  cause 
of  death,  which  was  probably  due  to  the  distension  of  the  stomach, 
was  left  unexplained.  In  April  1841,  a  man,  aged  34,  ate  a  full 
breakfast,  consisting  of  three-quarters  of  a  pound  of  beef  with 
bread,  and  a  pint  and  a  half  of  coffee.  In  a  few  minutes  after- 
wards, he  sat  on  a  barrel  to  rest  himself,  but  almost  immediately 
fell  backwards  and  expired.  This  cause  of  death  may  be  met  with 
in  persons  of  aU  ages.  In  November  1842,'  a  girl,  aged  13,  ate  a 
full  breakfast  ;  and  about  an  hour  afterwards  she  became  insen- 
sible, and  died  in  the  course  of  a  short  time.  The  only  cause  which 
could  be  assigned  for  her  death  was  over-distension  of  the  stomacli 
with  food,  probably  leading  to  apoplexy. 

A  case  of  a  somewhat  similar  kind  was  the  subject  of  an  inquest 
at  Hoxton,  in  April  1865.  A  man,  set.  75,  according  to  the 
evidence,  ate,  on  a  Good  Friday,  fourteen  buns.  He  complained 
of  pain  in  the  stomach,  and  some  hours  afterwards  he  was  found 
dead  in  bed.  On  examination,  there  was  a  greatly  distended 
stomach,  with  congestion  of  the  brain  and  disease  of  the  heart. 

Another  cause  of  sudden  death  in  these  cases  may  be  asphyxia, 
from  the  vomiting  of  a  portion  of  the  contents  of  the  stomach  into 
the  back  of  the  throat,  and  a  want  of  power  to  expel  them.  This  is 
chiefly  observed  in  persons  who  go  to  bed  in  a  state  of  drunkenness. 
Portions  of  the  vomited  food  are  thus  drawn  by  aspiration  into  the 
air-passages,  and  suffocation  ensues.  In  one  instance,  a  drunken 
man  was  thus  suffocated  by  a  thin  piece  of  potato  skin  being  drawn 
over  and  closing  the  glottis.  In  another  case,  communicated  to 
me  by  Dr.  R.  Elliott  (May  1874),  a  lady  who  had  been  rendered 
unconscious  by  chloroform  died  from  suffocation,  as  a  result  of  the 
food  finding  its  way  into  the  air-passages.  She  had  vomited,  but, 
owing  to  her  state  of  insensibility,  had  not  had  power  to  expel  the 
vomited  matter  from  the  fauces.  Cases  of  this  kind  are  readily 
detected  by  a  careful  inspection  of  the  body. 

Rupture  of  the  stomach  has  been  observed  to  occur  some- 
times as  a  consequence  of  over-distension,  combined  with  efforts 
at  vomiting  ;  although  in  other  instances  the  rupture  has  taken 
place  from  disease,  when  there  was  but  little  food  found  in  the 
stomach.  Death  is,  of  course,  a  speedy  consequence  of  tliis  acci- 
dent :  hence  no  difficulty  can  arise  in  practice  with  regard  to  it, 
because  an  examination  of  the  body  would  enable  a  practitioner  at 
once  to  .determine  the  cause.    (For  a  fatal  case  of  this  kind,  in 
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which  there  was  no  apparent  disease  of  the  organ,  see  '  Medical 
Gazette,'  vol.  2,  p.  182.) 

Rupture  of  the  gall-bladder  and  gall-diicts,  as  well  as  of  the 
impregnated  uterus  or  its  appendages,  may  also  suddenly  give 
rise  to  alarming  symptoms  of  a  suspicious  kind  in  a  previously 
healthy  person.  Death  in  such  cases  commonly  takes  place  from 
peritonitis.  The  rules  for  forming  a  diagnosis  are  similar  to  those 
already  described  :  an  examination  of  the  body  will  show  the  cause 
of  death,  as  in  the  following  case,  communicated  to  me,  in  May 
1870,  by  a  former  pupU,  then  practising  in  Rome  : — 

On  May  9,  1870,  a  young  lady  residing  in  Rome,  and  supposed 
to  be  some  months  advanced  in  pregnancy,  died  very  .suddenly 
soon  after  taking  some  medicine  prescribed  for  her  by  a  physician. 
She  had  enjoyed  excellent  health,  with  the  exception  of  bemg 
occasionally  subject  to  slight  abdominal  pains  threatening  abortion, 
and  to  relieve  these  pains  a  physician  was  consulted.     It  seems 
that  she  had  aborted'-on  a  previous  occasion.    She  was  found  to  be 
in  a  state  of  great  depression,  but  not  suffering  at  the  time  from 
any  dangerous  symptoms.  The  physician  had  prescribed  a  sedative 
medicine,  of  which  the  patient  had  taken  only  three  doses  in  tea- 
spoonfuls  when  she  fell  into  a  deep  sleep,  and  in  this  state  she 
died,  the  symptoms  of  depression  not  having  been  relieved.  The 
family  attributed  her  death  to  some  mistake  made  by  the  druggist 
who  prepared  the  medicine.    The  tribunal  before  which  the  charge 
was  laid  directed  an  inspection  of  the  body.    The  result  was,  that 
a  quantity  of  blood  was  found  effused  in  the  lower  part  of  the 
abdomen.  This  had  obviously  arisen  from  the  rupture  of  a  tumour, 
containing  an  embryo,  of  which  the  remains  were  found  in  the 
pelvis,  in  the  midst  of  the  clots  of  blood.    It  appeared  to  be  of 
only  a  few  weeks'  development.    The  body  had  been  contained  in 
a  cyst  external  to  the  uterus,  wliich  had  suddenly  given  way  and 
had  thus  led  to  fatal  hsemorrhage.    It  was  the  suddenness  of  death 
soon  after  taking  medicine,  without  any  preceding  symptoms  of 
Ulness  or  any  other  obvious  cause,  except  the  medicine,  to  account 
for  her  condition,  that  gave  rise  to  the  inquiry.    A  post-mortem 
examination  revealed,  as  it  always  will  under  these  cu-cumstances, 

the  real  cause  of  death.  ,     ■,  •    t  t 

Embolism.— This  is  a  cause  of  sudden  death  m  diseases  ot  ex- 
haustion and  debility,  in  croup,  and  also  in  the  pregnant  or 
puerperal  states.  It  consists  in  the  obstruction  of  the  circulation, 
by  the  formation  of  a  clot  or  plug  of  fibrin  in  the  larger  or  smaller 
vessels,  or  in  the  heart  itself  (h,i3o\oc,  a  plug).  The  fibrinous 
substance  which  thus  mechanically  impedes  cu-culation,  may  be 
formed  suddenly  or  gradually,  and  the  symptoms  vary  accordmgly. 
In  the  former  case,  the  patient  may  die  m  the  act  of  sitting  up  m 
bed  or  in  making  a  slight  exertion.  The  breathing  is  hurried  and 
easping,  the  skin  pale  and  cold,  the  pulse  frequent,  small,  and  inter- 
mittent, and  there  are  all  the  signs  of  extreme  collapse.  Some  ot 
those  suddenly  fatal  cases  which  have  been  attributed  to  syncope  or 
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asphyxia  have  been  really  due  to  embolism.  Poisoning  might  be 
supposed  to  be  the  ca^^se  of  death  when  anything  had  been  ad- 
ministered to  the  deceased  shortly  before  the  attack,  or  when  moral 
circumstances  justified  a  suspicion  of  foul  play.  As  the  death  is 
assumed  to  be  sudden,  any  poison,  if  taken,  would  necessarily  be 
detected.  In  the  absence  of  this,  and  in  the  discovery  of  a  fibrinous 
plug  in  the  heart  or  great  vessels,  we  should  have  clear  evidence  of 
the  cause  of  death.  Dr.  R.  Elliott,  coroner  for  Carlisle,  communi- 
cated to  me  a  case  which  was  the  subject  of  an  inquest  in  1874,  in 
which  death  was  due  to  embolism,  although  in  the  first  instance 
there  was  reason  to  suspect  the  administration  of  poison. 

'NAlien  called  to  examine  a  case  of  suspected  narcotic  poisoning, 
and  the  symptoms  have  occurred  soon  after  a  meal,  a  practitioner 
must  remember  that,  although  a  full  meal  is  a  very  common  ex- 
citing cause  of  apoplexy,  this  is  not  the  case  with  any  simple 
medicine,  liquid  or  solid,  which  may  have  been  swallowed  by  the 
patient.  Should  the  symptoms  follow  the  taking  of  a  draught,  piU, 
or  any  kind  of  medicine,  the  circumstances  become  much  more  sus- 
picious, because  the  occurrence  of  apoplexy  in  such  a  case  would 
be  a  pure  coincidence  :  all  we  can  say  is,  that  it  may  happen — in 
proof  of  which  we  may  refer  to  a  case  mentioned  (ante,  page  7 6), 
and  then  we  require  other  circumstances  to  aid  our  judgment.  In 
such  cases  it  can  never  be  assumed  that  the  medicine  taken  was  the 
cause  of  the  sjoniDtoms,  unless  we  suppose  it  to  have  been  a  poison ; 
wliile,  when  the  symptoms  follow  an  ordinary  meal,  apoplexy  may 
be  a  natural  result  ;  at  least  it  is  not  absolutely  necessary,  in  order 
to  account  for  them,  to  suppose  that  the  food  actually  contained 
any  poison. 


CHAPTER  16. 

EVtDEXCB  OF  POISOKING  m  THE  DEAD  BODY.  TIME  WITHD^  WHICH  POISONS 

PEOVB  FATAL.— CHRONIC  POISONING.— niFFICUXTY    OF  DIAGNOSIS.  ACCU- 

MULATIVB  POISONS.  APPEARANCES  IN  THE  DEAD  BODY. — EXTERNAL  AND 

INTERNAL.  REDNESS    OF    THE    MUCOUS    MEMBRANE.   ULCERATION.   

SOFTENING. 

Supposing  that  the  person  is  dead,  and  we  are  required  to  deter- 
mine whether  the  case  is  one  of  poisoning  or  not,  we  must,  in  the 
first  instance,  endeavour  to  ascertain  all  the  particulars  which 
have  been  described  as  indicative  of  poisoning  in  the  living  sub- 
ject (p.  83).  Should  the  deceased  have  died  from  poison,  the 
circumstances  of  the  attack  and  the  symptoms  preceding  death 
ought  to  correspond  with  the  usual  characters  of  poisoning  ;  and 
in  these  investigations  it  is  well  to  bear  in  mind  the  following 
rule  -.—There  is  no  one  symptom  or  pathological  condition  which 
is  peculiar  to  poisoning  ;  but  at  the  same  time  there  is  no  disease 
which  presents  all  those  characters  that  are  met  with  in  a  special 


1 10 


TIME  IN  WHICH  POISONS  PllOVE  FATAL. 


case  of  poisoning.  Tlie  points  which  should  be  specially  noticed 
under  these  circumstances  in  the  Uviwj  body  are  described  at 
p.  83,  ante.  The  additional  evidence  to  be  derived  from  the  death 
of  the  person  may  be  considered  under  the  following  heads  : — 

1.  The  time  at  which  death  takes  place  after  the  first 
OCCURRENCE  OF  SYMPTOMS. — TMs  question  requires  examination, 
because  the  more  common  poisons,  when  taken  in  fatal  doses, 
c^enerally  produce  their  fatal  effects  within  certain  periods  of  time. 
By  an  attention  to  this  point,  we  may,  in  some  instances,  be  enabled 
to  negative  a  charge  of  poisoning,  and  in  others  to  form  an  opinion 
of  the  kind  of  poison  which  has  been  taken.    In  a  court  of  law,  a 
medical  practitioner  is  often  required  to  state  the  usual  period  of  tirae 
within  which  a  poison  proves  fatal.    It  is  to  be  observed  that  not 
only  do  poisons  differ  from  each  other  in  this  respect,  but  the  same 
substance,  according  to  the  form  or  quantity  in  which  it  has  been 
taken,  will  differ  in  the  rapidity  of  its  action.    A  large  dose  of 
stroncr  prussic  acid,  i.e.  from  haK  an  ounce  to  an  ounce,  may 
destroy  life  in  less  than  two  minutes.    In  ordinary  cases  of  poison- 
ing by  this  substance,  a  person  dies,  i.e.  aU  signs  of  life  have  com- 
monly ceased,  in  from  ten  to  twenty  minutes-if  he  survive  half 
an  hour,  there  is  some  hope  of  recovery.    In  the  cases  of  the  seven 
Parisian  epUeptics,  accidentally  poisoned  by  a  similar  dose  of  prussic 
acid  prescribed  medicinaUy,  the  first  died  in  about  twenty  minutes, 
the  seventh  survived  three  quarters  of  an  hour.    (See  Prussic 
Acid  uost  )    Oxalic  acid,  one  of  the  most  energetic  of  the  coimnon 
poisons,  when  taken  in  a  dose  of  from  half  an  ounce  to  an  ounc^e, 
inav  destroy  life  in  from  ten  minutes  to  an  hour  :  if  the  poison  be 
not  perfectly  dissolved  when  swallowed,  it  is  a  longer  time  in 
TDroviJie  fatal.  The  strong  mineral  acids,  in  poisonous  doses,  destroy 
life  in  about  eighteen  or  twenty-four  houi-s.    Arsenic  undex"  the 
form  of  arsenious  acid  (wliite  arsemc),  operates  fataUy  m  from 
eighteen  hours  to  tln-ee  or  four  days.    It  has,  however,  in  more 
than  one  instance,  kiUed  a  person  in  two  hours  ;  although  tins  is  by 
no  means  common.    Opium,  either  as  a  sohd  or  under  the  form  of 
Wamim,  commonly  proves  fatal  in  from  six  to  twelve  houi's  ; 
butTS  been  kno^,  in  several  instances  to  destroy  life  m  less 
than  tliree  hours  ;  those  who  survive  the  effects  of  this  poison  for 
twelve  hours  are  considered  to  have  a  fau^  chance  of  recovery. 
SWhnia  has  proved  fatal  in  from  twenty  minutes  to  six  hours 
after  the  poison  has  been  taken.    Tliis  must  be  understood  to  be 
merely  a^statement  of  the  average  results,  as  nearly,  perhaps  as 
we  are  warranted  in  giving  an  opinion  :  but  a  medical  jurist  wdl 
S  co^se  be  aware  that  the  fatal  period  may  be  protracted  or 
shortened,  according  to  aU  those  circumstances  which  have  been 
elsewhere  stated  to  affect  the  action  of  poisons  {ante,  p.  60- 

There  are  various  forms  wliich  this  question  may  assume  m  a 
court  of  law  ;  the  death  of  a  person,  aUeged  to  have  taken  poison 
rn^y  have  occuiTed  too  rapidly  or  too  slowly  to  justify  ^^^^^^^n 
S  Joisoning.    The  foUowing  case  may  serve  as  an  illustration  .- 
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A  woman  of  the  name  of  B^issell  was  tried  and  convicted  at  the 
Lewes  Summer  Assizes,  in  1826,  for  the  murder  of  her  husband, 
by  poisoning  him  with  arsenic.  The  poison  Was  detected  in  the 
stomach  ;  but  the  fact  of  poisoning  was  disputed  by  some  medical 
witnesses,  for  this  among  other  reasons — that  the  deceased  had 
died  three  hours  after  the  only  meal  at  which  the  poison  could  have 
been  administered  to  him.  The  authority  of  Sir  A.  Cooper  and 
others  was  cited  to  show  that,  according  to  their  experience, 
they  had  never  known  a  case  to  prove  fatal  in  less  than  seven 
hours.  This  may  well  have  been  ;  but,  at  the  same  time,  there 
was  siifficient  authority  on  the  other  side  to  establish  that  some 
cases  of  arsenical  poisoning  had  actually  proved  fatal  in  three  or 
four  hours.  So  far  as  this  objection  was  concerned,  the  prisoner 
was  very  properly  convicted.  On  the  medical  question  raised  at 
this  trial,  it  may  be  observed,  that  two  distinct  cases  have  occurred 
in  which  the  persons  died  certainly  witliin  two  hours  after  they  had 
taken  this  poison  ;  and  several  instances  have  been  rej)orted  since 
this  trial,  ia  wliich  death  took  place  in  from  three  to  four  hours 
after  the  administration  of  arsenic.  It  seems  extraordinary  in  the 
present  day,  that  any  attempt  should  have  been  made  by  a  profes- 
sional man  to  negative  a  charge  of  criminal  poisoning  upon  so  weak 
a  ground  as  this  ;  but  we  must  remember  that  this  opinion  was 
expressed  many  years  ago,  when  the  subject  of  poisoning,  in  its 
medical  relations,  was  but  little  understood.  It  is  quite  obvious 
that  there  is  nothing,  so  far  as  we  know,  to  prevent  arsenic  from 
destroying  life  in  an  hour.  These  matters  can  only  be  settled  by  a 
careful  observation  of  numerous  cases,  and  not  by  any  d  priori 
reasoning,  or  reference  to  a  limited  personal  experience. 

In  all  instances  of  sudden  death,  there  is  generally  a  strong  ten- 
dency on  the  part  of  the  vulgar  to  suspect  poisoning.  They  never 
can  be  brought  to  consider  that  persons  may  die  a  natural  death 
suddenly,  as  well  as  slowly;  or,  as  we  shall  presently  see,  that 
death  may  really  take  place  slowly,  as  in  cases  of  disease,  and  yet 
be  due  to  poison.  Tliis  prejudice  continually  gives  rise  to  the  most 
unjust  suspicions  of  poisoning ;  cases  illustrative  of  this  have  already 
been  given  (ante,  p.  72).  One  of  the  means  recommended  for 
distinguishing  narcotic  poisoning  from  apoplexy  or  disease  of  the 
heart,  is  the  difference  in  the  rapidity  with  which  death  takes 
place.  Thus,  apoplexy  or  disease  of  the  heart  may  prove  fatal 
either  instantly  or  within  an  hour.  The  only  common  poison  likely 
to  operate  with  such  fatal  rapidity  is  prussic  acid.  But  when  this 
is  the  cause  of  death,  some  traces  of  the  poison  may  be  found  at 
hand,  except  in  a  case  of  murder,  when  it  has  been  intentionally 
removed.  Poisoning  by  opium  is  commonly  protracted  for  five  or 
six  hours.  This  poison  has  never  been  known  to  destroy  life  in- 
stantaneously, or  in  a  few  minutes.  Thus,  then,  it  may  happen, 
that  death  will  occur  with  such  rapidity  as  to  render  it  impossible 
to  attribute  it  to  narcotic  poison. 

Chrome  poisoning. — When  a  poison  destroys  life  rapidly,  it  is 
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called  a  case  of  amte  poisoning,  to  distinguish  it  from  the  chronic 
form,  i.e.  where  death  takes  place  slowly.    Clironic  poisoning  is  a 
subject  which  of  late  years,  in  reference  to  arsenic,  antimony,  and 
lead,  has  requii-ed  medico-legal  investigation.    Most  poisons  are 
capable,  when  their  effects  are  not  rapidly  manifested,  either  from 
the  smaUness  of  the  dose  or  from  frequent  repetition,  of  slowly  under- 
mining the  powers  of  life,  and  killing  the  patient  by  producing 
emaciation  and  exhaustion.    This  is  sometimes  observed  in  the 
action  of  arsenic  and  corrosive  sublimate,  but  it  has  been  remarked 
also  in  cases  of  poisoning  by  the  mineral  acids  and  caustic  alkalies. 
Death  is  here  an  indirect  consequence — stricture  of  the  oesophagus 
is  induced,  or  the  lining  membrane  of  the  stomach  is  destroyed  and 
the  process  of  digestion  impaired— a  condition  which  leads  to  innu- 
trition and  death.    The  time  at  which  these  indirect  effects  will 
prove  fatal,  is  of  covu'se  liable  to  vary.    A  person  has  been  known 
to  die  from  a  stricture  of  the  gullet  brought  on  by  sulphuric  acid, 
eleven  months  after  the  poison  had  been  swallowed  ;  and  there  is  no 
reason  to  doubt  that  instances  may  occur  of  a  still  more  protracted 
kind.    In  these  cases  of  clu-onic  poisoning,  there  is  considerable 
difficulty  in  assigning  death  exclusively  to  the  original  action  of  the 
poison,  since  the  habits  of  life  of  a  person,  a  constitutional  tendency 
to  disease,  and  other  circumstances,  may  have  concurred  to  accele- 
rate or  produce  a  fatal  result.    To  connect  a  stricture  of  the  gullet 
with  the  act  of  poisoning  by  a  mineral  acid,  it  is  necessary  to  show 
that  there  was  no  tendency  to  this  disease  before  the  acid  was 
administered— that  the  symptoms  appeared  soon  after  the  first 
effects  of  the  poison  went  off— that  these  symptoms  continued  to  be 
aggravated  imtil  the  time  of  death  ;  and  that  there  was  no  other  in- 
tervening cause  to  which  death  could  reasonably  be  referred.  These 
remarks  "apply  equally  to  the  secondary  fatal  effects  of  any  poison, 
such,  for  instance,  as  the  salivation  occasionally  induced  by  corro- 
sive sublimate,  and  the  exhaustion  and  depression  which  are  caused 
by  tartarized  antimony,  when  the  acute  symptoms  of  poisonmg  by 
these  substances  have  passed  away.  j.-.    .  j. 

Several  cases  have  come  before  our  tribunals  m  which  the  tacts 
connected  with  this  form  of  poisoning  were  of  some  importance.  I 
aUude  to  those  of  Miss  Blandy,  tried  at  Oxford  m  1752,  for  the 
murder  of  her  father  by  arsenic  ;  and  of  a  woman  named  BvMer- 
field  tried  at  Croydon  in  1775,  for  the  murder  of  a  Mr.  Scawen, 
bv  administering  corrosive  sublimate.  Among  cases  of  receritoccur- 
rence  may  be  mentioned  that  of  Mrs.  Wooler  (Eesr.  v.  WooUr, 
Durham  Winter  Assizes,  1855),  in  which  it  was  clearly  proved  that 
the  deceased  had  been  under  the  influence  of  arsenic,  admmistered 
at  intervals  in  repeated  doses,  for  a  period  of  about  seven  weeks 
before  her  death.  She  died  from  exliaustion  and  the  secondary 
effects  of  the  poison.  In  three  other  cases  tartarized  antimony  was 
the  poison  selected.  It  was  given  in  repeated  doses,  oyer  different 
periods,  and  caused  death,  by  the  specific  effects  of  poisomng  m  a 
clironic  form.    1.  The  case  of  Ann  Palmer.    C  Guy's  Hospital 


i 


CASES  OF  CHRONIC  POISONING. 


Reports,'  October  1857.)  2.  The  case  of  M'Mulkn  (Liverpool 
Summer  Assizes  1856),  in  which  a  woman  was  tried  and  convicted 
for  causing  the  death  of  her  husband  ;  and  3rd,  the  case  of  Beg.  v. 
Hanlman  (Lancaster  Summer  Assizes  1857),  in  which  a  man  was 
convicted  of  the  murder  of  his  wife.  In  most  cases,  criminals 
destroy  Hfe  by  administering  poison  in  one  large  dose  ;  but  in  the 
instances  referred  to,  small  doses  were  given  at  intervals,  a  fact 
which,  in  some  of  them,  led  to  a  medical  doubt  of  the  real  cause  of 
the  symptoms.  The  case  of  Isabella  Banks  (Beg.  v.  Smethurst, 
Central  Criminal  Court,  August  1859)  gave  rise  to  a  great  difference 
of  opinion  respecting  the  cause  of  death.  Drs.  Julius  and  Bird, 
who  attended  the  deceased  throughout  her  iUness  of  aboiit  a 
month's  duration,  the  late  Dr.  Todd,  and  myself,  referred  the 
symptoms  and  cause  of  death  to  chronic  poisoning  by  antimony  and 
arsenic,  and  in  confirmation  of  tliis  opinion,  antimony  was  distinctly 
found  by  Dr.  Odling  and  myself  in  the  intestines  after  death. 
Arsenic  was  also  found  in  an  evacuation  passed  by  the  deceased 
tliree  days  before  her  death.  The  late  Dr.  Tyler  Smith,  Dr. 
Richardson,  and  others,  who  did  not  see  the  deceased,  ignored  the 
existence  of  antimony  in  the  body,  and  referred  the  symptoms  and 
appearances  partly  to  pregnancy,  and  partly  to  a  sudden  attack  of 
severe  dysentery.  The  jiuy  found  the  accused  guilty,  but  upon  the 
medical  doubt  thus  raised  in  the  public  mind  respecting  the  cause 
of  death,  the  accused  was  subsequently  discharged. 

A  similar  question  arose  in  Beg.  v.  Winslow  (Liverpool 
Autumn  Assizes,  1860).  The  prisoner  was  charged  with  the  murder 
of  a  Mrs.  James  by  administering  to  her  small  doses  of  antimony. 
The  suspicions  of  Dr.  Cameron,  who  attended  deceased,  were  ex- 
cited by  the  intermittent  and  violent  nature  of  the  vomiting,  as 
well  as  by  the  extreme  depression.  Antimony  was  found  in°  the 
urine  and  faeces  by  Dr.  Edwards  ;  and,  after  death,  this  substance 
was  discovered,  in  small  quantity,  in  the  viscera,  by  Dr.  Edwards 
the  late  Dr.  Miller,  and  myself.  The  deceased  was  at  the  time 
labouring  under  malignant  disease  of  the  csecum,  but  it  was  alleged 
that  the  antimony  had  accelerated  her  death.  The  jury  acquitted 
the  accused.  The  examination  of  the  body  of  the  sister  of  deceased, 
as  well  as  of  two  other  members  of  the  family,  led  to  the  discovery 
of  antimony,  also  in  small  quantity,  in  the  viscera  of  each  ;  and 
from  the  natiu-e  of  the  symptoms  preceding  death,  as  well  as  the 
general  healthiness  of  the  organs,  no  doubt  was  entertained  by  the 
medical  witnesses  that  all  these  persons,  members  of  the  same  house- 
hold, had  died  one  after  the  other  from  the  effects  of  antimony,  ad 
ministered  at  intervals  in  small  doses.  The  law  could  not  fix  the  per 
petration  of  these  four  murders  npon  any  person,  and  three  would 
have  wholly  escaped  pubhc  notice,  but  for  the  death  of  Mrs.  James, 
some  months  after  the  bodies  of  the  othera  had  been  buried  under 
medical  certificates  setting  forth  natural  causes  of  death  !  A  set  of 
cases  somewhat  simUar  has  been  brought  to  light  by  certain  inquests 
on  exhumed  bodies  at  BUston  in  Staffordshii-e  (December  1871). 
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Three  children  in  a  family  died  at  different  times  under  similar 
symptoms..  Dr.  Hill,  of  Birmingham,  found  antimony  in  two  of 
the  bodies  ;  and  the  body  of  a  third  child  was  exhumed  after  two 
months'  burial,  and  antimony  was  also  found  in  it.  It  appears  that 
this  child  died  on  October  10,  and  its  death  was  registered  on  the 
13th  of  that  month  as  death  from  '  asthenia,'  and  '  gastric  fever,' 
'  six  days  ! '  They  all  received  medical  attendance,  and  their  names, 
it  is  stated,  were  entered  in  some  burial  club  !  The  occurrence  of 
such  cases  as  these  suggests  grave  reflections  on  the  insecurity  of 
life,  when  poison  is  used  with  skill  and  cunning  ;  and  they  further 
demonstrate  the  inefficiency  of  the  present  system  of  registering 
causes  of  death  (now  modified  by  37  and  38  Vic.  cap.  88  ;  August 
1874.)  They  show  that  medical  men,  in  signing  certificates,  have 
not  sufficiently  inquired  into  the  nature  of  the  fatal  illness,  or  the 
immediate  cause  of  death  (see  '  Lancet,'  3870,  vol.  1,  p.  341) ;  but 
this  is  an  evil  which  admits  of  a  remedy.  The  public  have  much 
more  to  dread  in  the  fact  that,  even  in  plain  cases  of  poisoning, 
some  physicians  of  experience  and  repute  have  been  unable  to  dis- 
criminate the  symptoms  from  those  of  natural  disease. 

The  characters  of  clironic  poisoning  have  a  special  interest  for 
the  medical  jurist.    There  is  one  diflaculty  about  them  which  no 
accuracy  of  observation  or  judgment  can  surmount.   The  poison  or 
poisons,  if  found  in  the  dead  body  at  all,  must  necessarily  exist  in 
fractional  parts  of  a  grain.   This  alone  will  be  sufficient  to  create  _a 
doubt  whether  death  has  been  caused  by  the  poison,  although  it  is 
quite  consistent  with  medical  experience  that  a  person  may  die 
from  chronic  poisoning,  and  little  or  none  of  the  poison  be.  found 
in  the  body  after  death.     In  the  case  of  Mrs.  James  {Reg.  y. 
Winslow),  not  more  than  the  tenth  part  of  a  grain  was  found  m 
the  whole  of  the  tissues  of  the  body ;  in  the  case  of  Isabella  Banks 
(Beg.  V.  thnetliuTst),  the  quantity  was  greater  than  tins,  but  less 
than  a  grain  altogether  ;  while  in  the  case  of  Mrs.  Peters,  of  Yeovil, 
examined  by  the  late  Mr.  Herapath,  none  was  found  m  the  body, 
although  this  chemist  had  extracted  a  quantity  of  antunony  as 
sulphide  from  the  urine  of  deceased,  in  less  than  nine  days  before 
her  death  !    It  has  been  already  remarked  that  some  poisons  have 
what  is  called  an  accumulative  property,  i.e.  they  may  be  ad- 
ministered for  some  time  in  small  doses  without  producing  any 
marked  effects  ;  but  they  will,  perhaps,  after  a  certain  period,  sud- 
denly and  unexpectedly  give  rise  to  violent  symptoms  aftectmg  the 
life  of  a  person.    This  peculiar  mode  of  action  has  been  witnessed 
more  in  medical  practice  than  in  cases  of  attempts  to  poison  ;  hence 
it  is  not  a  subject  of  much  importance  to  a  medical  jurist  fox- 
glove (digitalis)  is  said  to  possess  this  property.    It  has  been  re- 
marked, on  more  than  one  occasion,  that  persons  to  whom  this 
medicine  had  been  repeatedly  administered  in  medicinal  doses  have 
died  suddenly,  probably  from  the  accumulative  properties  oi  the 
poison.    The  same  eflect  has  been  noticed  in  the  use  of  the  hydrate 
of  chloral  and  of  chloroform- vapour. 
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This  accumulative  property  is  probably  dependent  on  the  re- 
tention of  the  poison  in  the  blood.  It  is  not  eliminated  by  the 
limgs  or  excretions  with  sufficient  rapidity,  and  it  is  not  deposited 
in  the  organs.  The  point  of  saturation  of  the  blood  varies,  it  is 
believed,  with  each  poison,  and  ranges  within  small  limits.  The 
rate  of  elimination  is  also  known  to  be  variable.  These  facts 
may  serve  to  explain  why  it  is  that  an  accumulative  property  is 
sometimes  manifested.  The  dose  may  not  have  been  increased 
at  all,  or  but  very  slightly,  and  the  blood  may  retain  so  much  of 
the  poison  that  a  very  small  addition  may  render  it  fatal.  In  the 
operation  of  some  poisons  through  the  lungs,  e.g.  of  the  diluted 
vapour  of  cliloroform,  it  has  been  observed  that  dangerous  conse- 
quences may  ensue  if  a  maximum  effect  is  produced  under  con- 
tinued respiration.  It  has  been  found  better  to  withdraw  the  vapour 
before  the  full  effect  is  produced,  as  the  insensibility  increases  or 
deepens  even  after  the  removal  of  the  vapour.  The  maximum  effect 
of  the  poison  on  the  brain  and  nervous  system  is  not  at  once  in- 
duced. 

2.  Evidence  prom  appeakances  after  death. — One  of  the 
principal  means  of  determining  whether  a  person  has  died  from 
poison  is  an  examination  of  the  dead  body.  In  relation  to  ex- 
ternal appearances,  there  are  none  indicative  of  poisoning  upon 
which  we  can  safely  rely.  The  body  cools  and  becomes  rigid  as  in 
death  from  natural  causes..  In  death  from  strychnia,  the  rigidity  has 
been  observed  to  supervene  rapidly  and  to  remain  for  an  unusual 
time.  As  to  the  rate  of  cooling,  no  difference  has  been  noticed, 
when  all  the  circumstances  connected  with  the  cooling  of  the  body 
have  been  duly  considered. 

At  an  inquest  which  occvirred  at  West  Haddon,  in  Northamp- 
tonshire, in  January  1874,  the  question  was  whether  an  aged  lady 
had  died  from  disease  of  the  heart  under  which  she  was  labouring, 
or  from  a  volatile  poison,  such  as  prussic  acid,  given  to  her  shortly 
before  death.  A  chemical  expert,  who  gave  evidence  on  tliis  occa- 
sion, laid  great  stress  on  the  retention  of  warmth  by  the  dead 
body  as  evidence  of  this  form  of  poisoning.  Such  a  condition, 
however,  is  not  a  characteristic  of  poisoning  with  prussic  acid:  It 
may  equally  occur  in  death  from  disease,  so  that  it  would  furnish 
no  criterion  whatever  of  the  cause.  ('  Guy's  Hosp.  Reports,'  1874 
p.  467.)  In  this  case,  however,  the  warmth  of  the  body  was  suffi- 
ciently explained  by  the  sudden  death  of  the  deceased,  and  by  the 
simple  fact  that  there  had  not  been  time  for  it  to  cool !  A  medical 
man,  who  made  merely  a  manual  observation  of  the  warmth  saw 
the  body  only  a  quarter  of  an  hour  after  death,  and  the  body  was 
well  covered  with  blankets  and  bedclothes.  It  was  formerly  sup- 
posed that  the  bodies  of  persons  who  were  poisoned,  putrefied 
more  readily  than  those  of  others  who  had  died  from  natural 
disease  ;  and  evidence  for  or  against  poisoning  was  at  one  time 
drawn  from  the  external  appearance.  This  is  now  known  to  be  an 
error  ;  the  bodies  of  persons  poisoned  are  not  more  rapidly  de- 
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composed,  cseteris  paribus,  than  those  of  others  who  have  died  a 
sudden  and  violent  death  from  any  cause  whatever. 

Irritant  poisons  act  chiefly  upon  the  stomach  and  intestines, 
which  they  irritate,  inflame,  and  corrode.  We  may  likewise  meet 
with  all  the  consequences  of  inflammation,  such  as  ulceration,  per- 
foration, and  gangrene.  Sometimes  the  coats  of  the  viscera  are 
thickened,  at  other  times  thinned  and  softened  by  the  action  of 

an  irritant.  ,         ■      j  +-u 

Narcotic  poisons,  which  have  a  direct  action  on  the  brain  ana  tne 
true  spinal  poisons  (strychnia  and  brucia),  do  not  commonly  leave 
any  well-marked  appearances.  The  stomach  and  intestmes  Present 
no  imnatural  changes.  There  is  gi-eater  or  less  fulness  of  the  blood- 
vessels of  the  brain  or  its  membranes  ;  but  even  this  is  often  so 
slight  as  to  escape  notice,  unless  attention  is  particularly  directed 
to  the  brain.  An  effusion  of  blood  is  rarely  found.  Some  of  the 
neurotic  poisons  which  affect  both  the  brain  and  spmal  marrow 
(aconite)  may  produce  congestion  of  the  brain  or  of  its  membranes, 
as  weU  as  marks  of  irritation  in  the  stomach  and  bowels,  and  com- 
monly both,  according  to  their  peculiar  mode  of  action. 

The  Spinal  poisons,  in  the  form  of  alkaloids,  present  no  weU- 
marked  or  uniform  appearances  in  the  dead  body. 

It  is  important  to  bear  in  mind,  that  both  irritant  and  neurotic 
poisons  may  destroy  hfe  without  leaving  any  appreciable  changes 
in  the  body.  To  such  cases  as  these,  the  remarks  about  to  be  made 
do  not  apply.  The  proofs  of  poisoning  must,  then,  be  obtained  from 
other  sources.  Any  evidence  derivable  from  appearances  m  the 
body  of  a  person  poisoned,  wiU  be  unperfect  unless  we  are  able  to 
distinguish  them  from  those  analogous  changes,  often  met  witn 
as  the  results  of  ordinary  disease.  These  are  confined  to  the 
mucous  membrane  of  the  stomach  and  bowels.  They  are  redness, 
ulceration,  softening,  and  perforation.  Any  of  these  conditions 
may  depend  upon  disease,  as  weU  as  upon  the  action  of  unritant 
poisons. 

Redness.— It  is  a  main  character  of  the  imtants  to  produce 
redness  of  the  mucous  membrane  of  the  stomach  and  small  intes- 
tines. This  redness,  when  first  seen,  is  usually  of  a  deep  crmison 
colour  becoming  brighter  by  exposure  to  an:.  It  may  be  diffused 
over  the  whole  mucSus  membrane-at  other  times  i  is  seen  in 
mtches  dots  or  streaks  (stri<-e),  over  the  surface  of  the  stomach, 
ft  is  sometimes  met  with  at  the  smaller,  but  more  commonly  a 
the  larger  end  of  this  organ  ;  and  agam,  we  occasionally  find  that 
the  folds  or  prominences  only  of  the  mucous  membrane  present  a 
red  or  inflamed  appearance. 

Redness  of  the  mucous  membrane  may,  however  be  due  to 
gastritis  or  gastro-enteritis  (ante,  p.  87)  ;  and  m  order  to  assigii  the 
true  cause,  it  wUl  be  necessary  to  have  an  account  of  the  symptoms 
precedSg  death,  or  some  proof  of  the  existence  of  i^^'^tant  Poison 
-  Se  contents  of  the  stomach  or  the  tissues  of  the  body.  In 
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this  respect  the  case  {Reg.  v.  Sunter,  Liverpool  Spring  Assizes, 
1843)  is  of  some  importance.  A  woman  was  charged  with  having 
poisoned  her  husband  with  arsenic.  The  medical  evidence  rested 
on  the  symptoms  as  well  as  the  appearances  after  death,  for 
no  arsenic  was  discovered  in  the  body.  The  mucous  membrane 
of  the  stomach  and  intestines  was  found,  throughout  its  whole 
extent,  much  inflamed  and  softened.  The  medical  witnesses 
for  the  prosecution  referred  tliis  condition  to  the  action  of 
arsenic  ;  those  for  the  defence  considered  that  it  might  be  owing 
to  idiopathic  (spontaneous)  gastro-enteritis,  independently  of  the 
administration  of  any  irritant  substance.  The  circumstances  of  the 
case  were  very  suspicious  ;  but  the  prisoner  was  acquitted,  not 
merely  on  account  of  the  variance  in  the  medical  evidence,  but 
from  the  absence  of  positive  proof  of  the  presence  of  poison  in 
the  body,  i.e.  its  detection  by  chemical  analysis  (see  ante,  p.  28, 
also  the  published  reports  of  the  case  by  Dr.  Holland  and  Mr. 
Dyson.) 

In  the  healthy  state,  the  mucous  membrane  of  the  stomach  is 
pale  and  white,  or  nearly  so,  except  during  digestion,  when  it 
becomes  reddened  ;  and  some  observers  have  remarked  that  a 
slight  redness  has  often  remained  in  the  stomachs  of  those  who 
have  died  during  the  performance  of  the  digestive  process.  When 
in  contact  with  the  spleen  or  Hver  in  the  dead  body,  the  stomach 
is  apt  to  acquire  a  deep  livid  colour  from  the  transudation  of 
blood  ;  and  it  is  well  known  that  the  bowels  acquire  a  somewhat 
similar  colour  from  the  gravitation  of  blood,  which  always  takes 
place  after  death.  None  of  these  appearances  are  likely  to  be 
mistaken  for  the  action  of  an  irritant  poison. 

There  is  an  important  class  of  cases  in  which  redness  of  the 
mucous  membrane  of  the  stomach  is  found  after  death,  and  is  not 
dependent  on  the  action  of  poison  or  on  any  assignable  cause. 
These  cases,  owing  to  their  being  so  little  known,  and  involved  in 
much  obscurity,  deserve  great  attention  from  a  medical  jurist ; 
since  the  appearances  closely  resemble  those  produced  by  irritant 
poison.  A  person  may  die  without  suffering  from  any  symptoms 
of  disordered  stomach ;  but,  on  an  inspection  of  the  body  a 
general  redness  of  the  mucous  membrane  of  this  organ  wilf  be 
found,  not  distinguishable  from  the  redness  which  is  so  commonly 
seen  in  arsenical  poisoning.  Several  cases  of  this  kind  have 
occurred  at  Guy's  Hospital ;  and  drawings  which  have  been  made 
of  the  appearances  presented  by  the  stomach  are  preserved  in  the 
Museum  collection.  A  record  has  been  kept  of  four  of  these  ; 
and  it  is  remarkable  that,  although  in  not  one  of  them,  before 
death,  were  any  symptoms  observed  indicative  of  irritation  or  dis- 
ease of  the  stomach,  yet  in  all,  the  stomach  tvas  found  more  or  less 
reddened,  and  in  two  extensively  so.  Such  cases  are  not  very  com- , 
mon  ;  but  the  certainty  of  their  having  occurred  where  poisoning  ' 
could  not  be  suspected,  should  place  the  witness  on  his  guard, 
fio  that  he  may  not  be  led  to  countenance  a  suspicion  of,  poisoning 


Il8  PSEUDO-MORBID  APPEARANCES. 

too  hastily.  In  order  to  distinguish  them,  we  must  note  whether 
there  have  been  any  symptoms  during  hfe,  and  their  nature  ;  as 
in  the  above  cases,  there  may  have  been  no  symptoms,  or  they 
may  have  amounted  only  to  slight  disturbance  of  the  stomach. 
Under  these  circumstances,  they  could  not  be  mistaken  for  symp- 
toms of  irritant  poisoning.  Such  cases  are  only  likely  to  lead  into 
error,  those  who  trust  to  this  appearance  alone  as  evidence  of 
poisoning  ;  but  no  medical  jurist,  aware  of  his  duty,  could  ever  be 
so  misled. 

This  pseudo-morbid  redness  of  the  stomach  may  truly  occur 
where  there  is  some  ground  for  suspicion,  as  in  the  following  case. 
A  yomig  woman,  far  advanced  in  pregnancy,  died  suddenly  in  a 
fainting  fit,  one  morning  soon  after  she  had  risen.  She  had  been 
in  ill  health  previously  ;  but  there  was  nothing  to  indicate  that  she 
had  taken  poison  ;  indeed,  from  what  has  been  already  said,  the 
suddenness  of  her  death  was  rather  adverse  to  the  suspicion  that 
she  had  died  from  such  a  cause.  Yet  after  death  it  was  found, 
among  other  appearances,  that  the  mucous  membrane  of  the 
stomach  was  inflamed  (reddened?)  and  raised  in  folds.  There 
had  been  no  symptoms  of  irritation  in  the  stomach  or  bowels.  A 
case,  in  which  it  is  probable  this  pseudo-morbid  appearance  of  the 
mucous  membrane  was  mistaken  for  the  effects  of  irritant  poison, 
will  be  found  in  the  Ann.  d'Hyg.  1835,  vol.  1,  p.  227. 

Dr.  Yelloly  long  since  remarked,  that  the  mucous  membrane  of 
the  stomach  often  presented  a  high  degree  of  vascularity  (redness) 
in  cases  of  sudden  death.    He  met  with  this  appearance  in  the 
stomachs  of  some  executed  criminals,  whose  bodies  were  examined 
soon  after  they  had  undergone  the  sentence  of  the  law.    From  his 
observations  it  appears— 1.  That  vascular  fulness  of  the  lining 
membrane  of  the  stomach,  whether  florid  or  dark-coloured,  is  not 
a  special  mark  of  disease,  because  it  is  not  inconsistent  with 
a  previous  state  of  perfect  health.    2.  That  those  pathologists 
were  deceived,  who  supposed  from  the  existence  of  this  redness 
in  the  stomach,  that  gastritis  sometimes  occurred  without  symp- 
toms.   3.  That  erroneous  conclusions  on  the  cause  of  death  were 
frequently  owing  to  similar  mistaken  observations— the  effects  of 
putrefaction  and  spontaneous  changes,  induced  by  the  loss  of 
vitality,  being  sometimes  attributed  to  the  action  of  poisons.  4. 
That  the  redness  in  question  is  entirely  venous,  the  florid  state 
of  the  vessels  arising  from  the  arterial  character  of  the  blood 
remaining  in  the  veins  for  some  time  after  its  transmission  from 
the  arterial  capiUaries  at  the  close  of  life-the  appearance  is, 
however,  sometimes  due  to  transudation  only.    5.  That  the  fact 
of  inflammation  having  existed  previously  to  death,  caimot  be 
inferred  merely  from  the  aspect  of  the  vessels  m  a  dead  part- 
there  must  at  least  have  been  symptoms  durmg  life.    (See  Medi- 
cal Gazette,'  vol.  17,  p.  309.)    Andral  and  other  pathologists  have 
adopted  similar  views,  and  these  views  have  obviously  an  important 
bearing  upon  medico-legal  practice,  since  there  is  generally  a  ten- 
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dency  to  siispect  poisoning  whenever  redness  of  the  mucous  mem- 
brane of  the  stomach  is  met  with  in  the  dead.  Such  a  condition 
does  not  even  prove  the  past  existence  of  inflammation,  unless 
there  were  symptoms  during  life  or  other  marked  eftects  of  the 
inflammatory  process  in  the  alimentary  canal.  It  can  be  no  sign 
of  poisoning,  unless  the  presumption  is  supported  by  e-vT.dence 
from  symptoms,  or  by  the  actual  discovery  of  poison  in  the  stomach 
or  other  viscera. 

In  the  case  of  Good,  executed  some  years  since,  the  mucous 
membrane  of  the  stomach  was  found  reddened,  as  if  from  the 
action  of  an  irritant  poison  ;  and,  in  one  instance  of  death  from 
asphyxia  by  carbonic  acid,  there  was  not  only  reddening  but 
efiusion  of  blood  in  the  stomach.  The  deceased  was  found  dead 
in  her  bed,  and  the  husband  was  suspected  of  having  destroyed 
her  by  poison.  A  minute  investigation  of  this  case,  made  by  Sir 
James  Paget  and  Inyself,  showed  that  the  suspicion  was  unfounded. 
The  woman  had  died  from  the  eflfects  of  carbonic  acid  from  the  flue 
of  a  coke  stove. 

The  redness  in.  the  stomach,  in  cases  of  poisoning,  is  so  speedily 
altered  by  putrefaction,  when  circumstances  are  favourable  to  this 
process,  as  to  render  it  difiicult  for  a  witness  to  speak  with  any 
certainty  upon  its  cause.  Putrefactive  infiltration  from  the  blood 
contained  in  the  adjacent  viscera  and  muscles,  will  give  a  reddish- 
coloured  appearance  to  a  stomach  otherwise  in  a  healthy  condition. 
Great  dispute  has  arisen  respecting  the  length  of  time  during 
wliich  redness  of  the  stomach  produced  by  an  irritant,  will  be 
recognizable  and  easily  distinguishable  from  putrefactive  changes. 
It  is,  perhaps,  sufficient  to  say,  that  no  certain  rule  can  be  laid 
down  on  this  siibject  :  it  must  be  left  to  the  knowledge  and  dis- 
cretion of  the  witness.  It  will  depend  on  the  nature  of  the  poison 
taken  and  the  degree  of  putrefaction.  I  have  distinctly  seen  the 
weU-marked  appearances  of  inflammation  produced  by  arsenic  in 
the  stomach  and  duodenum,  in  an  exhumed  body,  twenty-eight 
days  after  interment  {Beg.  v.  Jennings,  Berks  Lent  Ass.  1845) ; 
and  in  another  instance  (August  1846),  the  reddened  state  of  the 
mucous  membrane,  in  a  case  of  arsenical  poisoning,  was  plainly 
perceptible  on  removing  a  layer  of  arsenic  ninetee7i  months  after 
interment.  In  the  case  of  Mrs.  Bacon,  the  redness  of  the  stomach 
and  bowels  was  apparent,  although  the  body  had  been  twenty-one 
months  in  the  grave.  {Reg.  v.  Bacon,  Lincoln  Summer  Ass.  1857.) 
(See  on  this  question,  a  case  of  suspected  poisoning  by  Orfila, 
Annales  d'Hyg.  1839,  vol.  1,  p.  127.)  If,  however,  there  be  a 
reasonable  doubt  respecting  the  cause  of  the  redness,  it  would  be 
proper  not  to  rely  upon  it  as  evidence  of  poisoning. 

Ulceration. — In  irritant  poisoning,  the  stomach  is  occasionally 
found  ulcerated  ;  this  is,  comparatively  speaking,  a  rare  occiu'rence 
in  acute  cases,  but  not  unfrequent  in  clu^onic  or  protracted  cases  of 
poisoning  with  arsenic.    In  these  cases  the  mucous  membrane  is 
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removed  in  small  distinct  circular  patches,  under  the  edges  of 
which  the  poison  (arsenic)  is  often  found  lodged.  Ulceration  of 
the  stomach  is  perhaps  a  more  common  result  of  disease  than  of 
the  action  of  poison.  As  a,  consequence  of  disease,  it  is  very 
insidious,  going  on  often  for  weeks  together,  without  giving  any 
indications  of  its  existence,  except  perhaps  slight  disturbance  of 
the  stomach,  with  occasional  nausea,  vomiting,  and  loss  of  appetite. 
In  this  case  the  ulceration  is  commonly  seen  in  small  circumscribed 
patches.  It  is  worthy  of  remark,  as  one  means  of  distinction,  that 
ulceration  has  never  been  known  to  take  place  from  arsenic  or  any 
irritant  poison,  until  after  symptoms,  indicative  of  irritant  poison- 
ing, have  occurred.  In  ulceration  from  disease,  the  mucous  mem- 
brane is  commonly  only  congested  in  the  neighbourhood  of  the 
ulcer.  In  ulceration  from  poison,  the  redness  is  generally  diffused 
over  other  parts  of  the  stomach,  as  well  as  over  the  duodenum  and 
small  intestines.  A  case,  however,  occurred  in  Guy's  Hospital, 
some  years  ago,  in  which,  with  a  small  circular  patch  of  ulcera- 
tion near  the  cardiac  opening,  the  whole  mucous  membrane  was 
red  and  injected  ;  but  this  singular  condition  of  the  stomach,  so 
closely  resembling  the  effects  of  an  irritant  poison,  was  unac- 
companied by  any  marked  symptoms  during  life.  The  history 
of  a  case  previous  to  death  will  thus  commonly  enable  us  to 
determine  to  what  cause  the  ulceration  found,  may  be  due.  In 
this  disease,  death  may  take  place  after  a  few  hours'  illness, 
and  thus  simulate  poisoning,  for  the  attack  may  conmience  soon 
after  a  meal.  Dr.  Procter,  of  York,  communicated  to  me  the 
following  case  (March  1873) :— A  man,  set.  63,  in  his  usual  state  of 
health,  was  suddenly  seized  with  a  violent  pain  iu  his  stomach 
about  two  hours  after  his  breakfast.  He  took  a  few  drops  of 
laudanum,  vomited  it,  but  received  no  relief.  He  soon  fell  into  a 
state  of  collapse,  and  died  in  two  hours  from  his  first  attack.  He 
did  not  vomit  much,  but  complained  of  nausea.  On  inspection,  the 
chief  morbid  appearances  were  in  the  stomach.  The  whole  of  the 
mucous  membrane  was  congested  and  somewhat  softened,  espe- 
cially at  the  intestinal  end.  At  this  part  there  were  five  small 
ulcers  with  smooth  edges,  not  perforating  the  stomach.  The  con- 
tents yielded  no  trace  of  poison.  The  walls  of  the  heart  were  tliin 
and  the  mitral  valves  thickened. 

Dimng  life,  this  man  had  shown  no  symptoms  indicative  of 
acute  or  clironic  disease  of  the  stomach.  The  sudden  access  of 
pain— the  absence  of  vomiting  and  purging,  and  the  absence  of 
poison,  would  have  sufficiently  distinguished  tliis  case  from  one 
of  irritant  poisoning. 

Care  must  be  taken  to  distinguish  ulceration  from  corrosion. 
Ulceration  is  a  vital  process  ;  the  substance  of  a  part  is  removed  by 
the  absorbents  as  a  simple  result  of  inflammation.  Corrosion,  on 
the  other  hand,  is  a  chemical  action— the  parts  are  removed  by  the 
immediate  contact  of  the  poison ;  they  are  decomposed  ;  their 
vitality  is  destroyed,  and  they  combine  with  the  corrosive  matter 
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itself.  Ulceration  requires  time  for  its  establishment,  while  corro- 
sion is  generally  an  instantaneous  efi'ect. 

There  is  no  form  of  acute  poisoning  in  which  a  medical  jurist 
has  it  more  in  his  power  to  pronounce  an  opinion  from  appearances 
in  the  dead  body,  than  in  cases  of  death  from  the  mineral  acids. 
Tartra  long  since  observed  that  whenever  the  alimentary  canal, 
from  the  mouth  to  the  intestines,  was  found  corroded  and  converted 
into  a  soft  fatty  substance  of  a  bright  yellow  or  brown  colour, 
when  it  was  easily  detached  from  the  subjacent  parts,  and  there 
were  marks  of  inflammation  or  gangrene  or  actual  perforation  of 
the  stomach,  there  could  be  no  doubt  that  these  effects  were  due  to 
a  mineral  acid,  whether  the  acid  were  discovered  in  the  body  or 
not.  Sir  E,.  Christison  has  also  adopted  this  view ;  and  he  very 
properly  remarks  that  such  cases  must  be  considered  as  distinct 
exceptions  to  the  general  rule,  regarding  the  weakness  of  evidence 
derived  from  appearances  after  death.  Indeed,  it  may  be  inquired 
of  those  who  are  disposed  to  entertain  an  adverse  opinion,  what 
conceivable  form  of  disease  can  produce  such  well-marked  appear- 
ances simultaneously  in  the  mouth,  throat,  gullet,  stomach,  and 
intestines,  in  the  course  of  a  few  hours. 

SoPTENiNG. — The  coats  of  the  stomach  are  not  unfrequently 
foimd  so  soft,  as  to  break  down  under  very  slight  pressure  ;  and 
this  may  be  the  result  either  of  poisoning,  of  some  spontaneous 
morbid  change  in  its  structure  during  life,  or  of  the  solvent  action 
of  the  gastric  juice  after  death.  As  this  change  in  the  stomach, 
when  caused  by  poison,  is  commonly  produced  by  those  substances 
only  which  possess  corrosive  properties,  it  follows  that  in  such 
cases,  traces  of  their  action  will  be  perceived  in  the  mouth,  tliroat, 
and  gullet.  In  softening  from  disease,  the  change  will  be  confined 
to  the  stomach  alone,  and  it  is  commonly  found  only  at  the  cardiac 
extremity  of  the  organ.  When  softening  is  really  caused  by  an 
irritant  poison,  it  is  generally  attended  by  other  striking  and  un- 
ambiguous marks  of  its  operation.  Softening  is  not  to  be  regarded 
as  a  common  character  of  poisoning :  it  is  only  an  occasional  appear- 
ance. In  one  case  of  arsenical  poisoning,  the  coats  of  the  stomach 
were  thickened  almost  to  a  gelatinous  consistency,  and  free  from 
any  redness  as  a  result  of  inflammation.  I  have  met  with  a  case 
in  which  the  coats  of  the  stomach  were  considerably  hardened  by 
sulphuric  acid,  and  in  one  instance,  hardened  and  thickened  by 
arsenic.  Softening  can  never  be  inferred  to  have  proceeded  from 
poison,  unless  other  well-marked  changes  are  present,  or  unless  the 
poison  be  discovered  in  the  softened  parts.  The  stomachs  of  infants 
have  been  frequently  found  softened  from  natural  causes — such 
cases  could  not  be  mistaken  for  poisoning,  since  the  history  during 
life— the  absence  of  symptoms  and  of  other  appearances  indicative 
of  poisoning,  as  well  as  the  total  absence  of  poison  from  the  viscera, 
would  prevent  such  a  suspicion  from  being  entertained. 
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CHAPTER  17. 

BTIDENCE    OF    POISONING    IN    THE    DEAD    BODY.  PERFORATION    OF  THE 

STOMACH.  SPONTANEOUS  PERFORATION.  GASTRIC  EROSION.  PERFORA- 
TION   OF    THE    OESOPHAGUS    AND    THE    INTESTmBS.  PERFORATION  BY 

FOREIGN  BODIES.  BY  "WORMS. 

Perforation  of  the  stomach  . — The  stomach  may  be  found  per- 
forated either  as  a  result  of  poisoning  or  disease. 

1.  Perforation  from  poisoning. — This  may  occur  : — 1.  By  corro- 
sion. 2.  By  ulceration.  The  perforation  by  corrosion  is  by  far  the 
most  common  variety  of  perforation  from  poisoning.  It  is  occa- 
sionally witnessed  when  the  strong  mineral  acids  have  been  taken, 
especially  sulphuric  acid  ;  the  stomach,  in  such  cases,  is  blackened 
and  extensively  destroyed  ;  the  aperture  is  large,  the  edges  are 
rough  and  irregular,  and  the  coats  are  easily  lacerated.  The 
poison  escapes  into  the  abdomen,  and  may  be  readily  detected  by 
chemical  analysis.  The  perforation  from  ulceration,  caused  by  irri- 
tant poison  (arsenic),  is  but  Uttle  known.  There  are,  so  far  as  I 
know,  but  few  instances  on  record.  In  a  great  number  of  poisoned 
subjects  examined  during  many  years  past  at  Guy's  Hospital,  not  a 
single  case  had  occurred.  It  must  then  be  looked  upon  as  a  rare 
appearance  in  cases  of  irritant  poisoning.  In  fact,  the  person  dies 
from  the  specific  effects  of  the  poison,  before  there  is  tmie  for  per- 
foration by  ulceration  to  take  place. 

2  Perforation  from  disease.— This  is  by  no  means  an  unusual 
occurrence.  Many  cases  of  this  description  will  be  found  reported 
elsewhere.  ('  Guy's  Hosp.  Rep.'  No.  8.)  It  is  mvariably  fatal 
when  it  proceeds  so  far  that  the  contents  of  the  stomach  escape  mto 
the  abdomen ;  but  sometimes  the  stomach  adheres  to  the  pancreas 
during  the  ulcerative  process,  and  then  the  person  may  recover. 

The  symptoms  from  perforation  commonly  show  themselves  sud- 
denly, wliile  the  person  is  apparently  in  good  health,  buch  cases 
may  be  easUy  mistaken  for  irritant  poisoning.  The  principal  facts 
observed  with  regard  to  this  formidable  disease  arethe  foUowmg:— 
l.  It  often  attacks  young  women  from  eighteen  to  twenty-tliree 
years  of  age.  2.  The  preceding  illness  is  shght ;  sometunes  there  is 
merely  loss  of  appetite  or  capricious  appetite,  with  imeasmess  after 
eating.  3.  The  attack  commences  with  a  sudden  and  most  severe 
pain  in  the  abdomen,  generally  soon  after  a  meal  In  UTitant 
poisoning,  the  pain  usually  comes  on  gi^aduaUy,  and  slowly  "leases 
in  severity.  I  Vomiting,  if  it  exist  at  all  is  commonly  slight,  and 
is  chiefly  confined  to  what  is  swaUowed.  There  is  no  purgmg;  the 
bowels  Ive  generally  constipated.  In  irritant  poisoning,  the  vomit- 
ing is  usually  severe,  and  purging  seldom  absent.  5.  The  person 
difs  commonly  in  from  eighteen  to  thirty-.six  hours-tlus  is  also 
the  average  period  of  death  in  the  most  common  form  of  irritant 
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poisoning,  i.e.  by  arsenic;  hxxi  in  no  case  yet  recorded,  has  arsenic 
caused  perforation  of  the  stomach  within  twenty-four  hours  ;  and 
it  appears  probable  that  a  considerable  time  must  elapse  before 
such  an  eflfect  could  be  produced  by  this  or  any  irritant.  6.  In 
the  perforation  from  disease,  the  symptoms  and  death  are  clearly 
referable  to  peritonitis.  The  aperture  is  commonly  of  an  oval 
or  rounded  form,  about  half  an  inch  in  diameter,  situated  in 
or  near  the  lesser  curvature  of  the  stomach,  and  the  edges  are 
smooth.  The  outer  margin  of  the  aperture  is  often  blackened, 
and  the  aperture  itself  is  funnel-shaped  from  within  outwards, 
i.e.  the  mucous  coat  is  the  most  removed,  and  the  outer  or  peri- 
toneal coat,  the  least.  The  coats  of  the  stomach,  round  the  edge 
of  the  aperture,  are  usually  tliickened  for  some  distance  ;  and 
when  cut,  they  have  almost  a  cartilaginous  hardness.  These 
characters  of  the  aperture  will  not  alone  indicate  whether  it  is  the 
result  of  poisoning  or  disease  ;  but  the  absence  of  poison  from  the 
stomach,  with  the  want  of  other  characteristic  marks  of  irritant 
poisoning,  would  enable  us  to  say  that  disease  was  the  cause. 
Besides,  the  history  of  the  case  during  life  would  materially  assist 
us  in  our  judgment.  The  great  risk  in  all  these  cases  is,  that  the 
effects  of  disease  may  be  mistaken  for  those  of  poisoning  ;  for  we 
are  not  Likely  to  mistake  a  perforation  caused  by  irritant  poison  for 
the  result  of  disease. 

Among  numerous  instances,  tending  to  show  the  medico-legal 
bearings  of  this  subject,  I  shall  select  one,  which  came  before  Mr. 
Hilton  and  myself  for  examination.  A  young  lady,  in  a  noble 
family,  eet.  23,  died  somewhat  suddenly,  under  suspicious  circum- 
stances. She  had  been  unwell  for  about  three  weeks,  and  was 
subject  to  occasional  vomiting  and  disorder  of  the  stomach.  Still, 
her  illness  was  so  slight  that  it  did  not  in  the  least  interfere  with 
the  performance  of  her  usual  duties.  One  afternoon,  about  four 
o'clock,  and  about  three  hours  after  her  last  meal,  she  was  suddenly 
seized  with  the  most  excruciating  pain  in  the  abdomen,  and  violent 
vomiting.  Her  skin  was  cold  and  clammy,  and  the  abdomen  tender 
and  painful.  It  was  suspected  that  she  had  taken  poison  ;  and 
magnesia  and  sulphate  of  magnesia  were  given  to  her.  No  poison 
was  found  in  the  room,  and  she  strongly  denied  the  imputation. 
The  symptoms  became  worse,  the  vomiting  more  violent,  and  she 
died  the  following  morning,  about  fifteen  hours  after  her  first 
■seizure.  On  inspection,  all  the  organs  were  found  healthy,  except 
those  of  the  abdomen.  There  were  here  strong  marks  of  peritoneal 
inflammation ;  the  intestines  were  loosely  adherent  to  each  other, 
and  a  quantity  of  lymph  was  effused  around  them.  The  cavity 
contained  about  a  pint  of  liquid,  which  had  escaped  from  an  aper- 
ture in  the  stomach.  The  liquid  was  reserved  for  analysis.  The 
stomach  was  laid  open  by  making  an  incision  along  its  greater 
curvature.  It*  was  empty.  At  the  upper  and  posterior  part,  near 
the  pyloric  end  of  the  smaller  curvature,  was  an  opening  of  an  oval 
•shape,  about  half  an  inch  in  its  longest  diameter.    The  edges  were 
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indicate  the  existence  of  so  extensive  a  destruction  of  parts,  it  is 
presumed  that  the  stomach  undergoes  a  process  of  solution  soon 
after  death.  It  is  commonly  attributed  to  the  solvent  action  of  the 
gastric  juice — the  spleen,  diaphragm,  and  other  viscera  in  contact 
with  the  stomach  being  sometimes  softened.  My  colleague,  Dr. 
Wilks,  who  for  many  years  conducted  the  inspections  at  Guy's 
Hospital,  informed  me  that  this  post-mortem  or  cadaveric  perfora- 
tion of  the  stomach  was  so  rare  a  condition  that  it  was  not  met  with 
more  than  once  in  five  hundred  cases.  In  two  cases  in  which  it  was 
observed,  one  patient  had  died  from  albuminuria  and  the  other 
from  head-alTection  ;  but  in  neither  of  these  could  there  be  found 
any  pecuharities  regarding  their  food,  the  time  of  the  last  meal,  or 
the  state  of  the  bodies  to  account  for  the  spontaneous  destruction 
of  the  coats  of  the  stomach.  (For  some  remarks  on  tliis  subject, 
by  Dr.  Budd,  see  '  Med.  Gaz.'  vol.  39,  p.  895  ;  and  by  Dr.  Pavy,  on 
'  Gastric  Erosion,'  see  '  G.  H.  Rep.'  1868,  p.  494.)  In  January  1845, 
I  met  with  an  instance  of  spontaneous  perforation  in  a  child  between 
two  and  three  years  of  age.  It  was  seized  with  convulsions,  became 
insensible,  and  died  in  twenty-three  hours.  After  death,  the  cardiac 
end  of  the  stomach  was  found  destroyed  to  the  extent  of  three 
inches ;  and  the  edges  were  softened  and  blackened.  There  was  no 
food  in  the  stomach,  nor  had  anything  passed  into  the  organ  for 
thirty-two  hours  before  death!  It  was  therefore  impossible  to 
ascribe  death  to  the  perforation,  or  the  perforation  to  poison.  (For 
a  full  account  of  this  case,  see  'Med.  Gaz.'  vol.  36,  p.  32.)  In 
October  1846,  I  found  a  similar  condition  of  the  stomach  in  an 
infant  aged  nineteen  months,  suspected  to  have  died  from  poison 
administered  to  it  tliree  months  before.  The  cause  of  death  in  this 
case  was  mesenteric  disease.  The  stomachs  of  children  at  the  larger 
end  are  always  very  thin,  and  are  often  found  qiiite  pulpy  on  in- 
spection, irrespective  of  disease  or  the  presence  of  poison. 

This  form  of  perforation  is  reported  to  have  been  met  with  in 
the  bodies  of  children  afiected  with  water  on  the  brain— in  those 
who  have  died  from  typhus  fever— and,  according  to  Andral  in 
women  who  have  died  during  parturition.  The  late  Dr.  Macint'yre 
informed  me  that  he  had  met  with  two  cases  of  this  kind  of  perfora- 
tion in  young  subjects  aflfected  with  diabetes.  The  conditions  for  its 
production,  whether  local  or  constitutional,  and  the  circumstances 
under  which  it  occurs,  are  very  obscure.  ('Med.  Gaz  '  vol  39  p 
897  ;  also  vol.  41,  p.  293. )  The  fact  of  most  importance  to  a  medical 
jiu-ist  IS,  however,  that  it  is  unattended  by  any  marked  symptoms 
durmg  life.  Some  French  pathologists  describe  cases  of  what  they 
term  gelatinized  perforation,  in  which  disorder  of  the  stomach  had 
previously  existed.  Chaussier,  indeed,  believed  that  this  form  of 
perforation  always  depended  on  a  particular  disease  of  the  or^an  • 
and  he  denied,  from  the  results  of  his  own  experiments,  that  the 
gastnc  juice  had  any  solvent  action.  (Flandin,  '  Traite  des  Poisons,' 
vol.  1,  p.  2o9.)  The  mspection  of  the  body,  with  a  general  history 
ot  the  case,  wiU,  however,  suffice  to  remove  any  difficulty  in  form 
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inw  an  opinion  whether  the  extensive  destruction  commonly  met 
with  has  or  has  not  arisen  from  poison.  Thus,  in  a  cadaveric 
perforation,  the  aperture,  which  is  always  situated  in  that  part  of 
the  stomach  which  lies  to  the  left  of  the  opening  of  the  oesophagus, 
is  very  large,  of  an  irregular  form,  and  ragged  and  pulpy  at  the 
edges.  These  present  an  appearance  as  if  they  had  been  scraped. 
The  mucous  membrane  of  the  stomach  is  not  found  inflamed. 
There  is  occasionally  slight  redness,  with  dark  brown  or  almost  black 
lines  or  streaks  (striee),  in  and  near  the  dissolved  coats,  which  have 
an  acid  reaction.  It  can  only  be  confounded  with  perforation  by 
the  action  of  corrosives;  but  the  well-marked  symptoms  during 
life,  and  the  detection  of  the  poison  after  death,  together  with  the 
changes  in  the  tlaroat  and  gullet,  will  at  once  indicate  the  perfora- 
tion produced  by  corrosive  poison.  A  case  of  extensive  perforation 
of  the  stomach  as  the  result  of  the  action  of  the  gastric  fluids,  has 
been  reported  by  Dr.  Barnes.    ('  Med.  Gaz.'  vol.  41,  p.  293.) 

The  only  case  in  which  any  mistake  is  likely  to  occur,  is  where, 
conjoined  with  the  discovery  of  perforation  after  death,  there  may 
have  existed  some  symptoms  of  irritation  in  the  stomach  and  bowels 
during  life.    It  is  possible  that  a  person  may  die  under  symptoms 
somewhat  resembling  irritant  poisoning,  and  after  death  the  gastric 
secretion  may  destroy  the  coats  of  the  stomach ;  but  such  a  smgular 
combination  of  cu-cumstances  must  be  most  unusual.    This,  how- 
ever, signifies  little  in  a  legal  point  of  view,  for  persons  charged 
with  the  crime  of  poisoning,  are  frequently  acquitted  on  the  bai-est 
medical  possibiUties.    One  case  of  this  doubtful  character  is  on 
record.    I  allude  to  that  of  Miss  Bmns,  for  the  murder  of  whom, 
by  poison,  a  Mr.  Angus,  of  Liverpool,  was  tried  m  the  year  1808. 
It  is  not  necessary  to  enter  into  the  particulars  of  the  case  ;  smce 
the  appearances  in  the  body  are  imperfectly  described  in  the  report. 
Although  the  symptoms,  resembling  irritant  poisonmg,  under 
which  the  deceased  laboured,  were  not  accounted  for,  ye*  there 
was  great  reason  to  believe  that  they  were  not  connected  with  the 
perforation  of  the  stomach,  which,  on  the  whole,  bore  the  charac- 
ters assigned  to  that  produced  by  the  gastric  secretion  after  death. 
The  charge  of  poisoning  was  not  sustained  either  by  the  chemicalor 
the  pathological  evidence,  and  the  prisoner  was  acquitted  Ihe 
evidence  given  on  this  trial  is  weU  worthy  of  the  attention  of  evei^' 
medical  practitioner.    It  shows  on  what  a  nice  balance  of  proofs 
charges  of  poisoning  sometimes  rest,  and  how  important  it  is  that  a 
medical  jurist  should  make  himself  acquainted  with  all  the  circum- 
stances under  which  perforations  of  the  stomach  may  occur. 

Perforations  of  the  (Esophagus  {ciullet)  aiui  Intestines -Other 
parts  of  the  ahmentary  canal  are  liable  to  become  perforated  ;  but 
not  so  far  as  1  have  been  able  to  ascertain  by  the  action  of  irritant 
poison  The  gullet  may  become  softened  and  destroyed  by  the 
Contact  of  corrosive  poison,  but  in  general  this  rapidly  passes 
Xough  the  tube  and  lodges  in  the  stomach.  There  is  one  instance 
on  reSord  in  which  the  gullet  was  completely  destroyed  by  the 
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action  of  sulphuric  acid.  As  Sir  R.  Christison  observes,  it  is  not 
probable  that  a  corrosive  poison  could  ever  perforate  the  intestines 
from  within  outwards,  since  its  action  would  be  chiefly  expended 
on  the  stomach,  and  it  is  not  likely  to  reach  any  portion  of  the 
intestines  in  a  state  sufficiently  concentrated  to  destroy  their  coats 
by  chemical  action.  ('On  Poisons,'  p.  149.)  If  a  large  quantity 
of  corrosive  poison  flowed  through  an  aperture  in  the  stomach  upon 
the  intestines,  then  the  coats  might  become,  destroyed  from  withoiit 
inwards.  The  lower  portion  of  the  oesophagus,  and  various  parts 
of  the  intestinal  tiibe,  have  been  found  in  several  instances  softened 
and  destroyed,  the  aperture  presenting  all  those  characters  which 
have  been  described  in  speaking  of  spontaneous  or  gelatinized 
perforation  of  the  stomach.  This  change  in  the  oesophagus,  is 
ascribed  to  a  solvent  action  of  the  gastric  juice,  which  enters  the 
tube  by  regurgitation ;  but  such  an  explanation  cannot  apply  to 
the  intestines.  A  case  of  softening  of  the  intestines,  from  the 
duodenum  to  the  sigmoid  flexure  of  the  colon,  is  reported  by  Mr. 
J.  Smith :  the  child  died  of  water  on  the  brain.  (See  '  Med.  Gaz.' 
vol.  2,  p.  619.)  The  intestinal  tube  may  become  perforated  in 
any  part  by  ulceration,  either  as  a  result  of  disease  or  of  the  action 
of  an  irritant  poison ;  bvit  ulceration  of  the  intestines  fi^om  poison 
proceeding  to  a  perforation  of  the  coats,  is  a  very  rare  condition. 

Cases  of  perforation  of  the  intestines  from  disease  are  occasionally 
met  with.  They  require  the  attention  of  a  medical  jurist,  since 
they  may  be  easily  mistaken  for  cases  of  poisoning.  The  following 
instance  of  perforation  of  the  duodenum  is  reported  by  Mr.  Bailey 
('  Med.  Times,'  Dec.  19,  1846,  p.  223).  A  woman,  tet.  28,  was 
taken  suddenly  ill.  There  waa  great  anxiety  of  countenance,  with 
small  and  frequent  pulse,  cold  extremities,  vomiting  and  occasional 
eructations  of  wind.  She  sufi"ered  severe  pain  in  the  region  of  the 
small  intestines  (duodenum),  which  caused  her  body  to  be  doubled 
up.  Her  bowels  had  been  only  partially  opened  the  day  before. 
In  about  nine  hours  there  was  great  tenderness  of  the  abdomen  ; 
the  pulse  was  smaller  ;  but  the  bowels,  in  spite  of  the  administra- 
tion of  medicine,  were  still  unmoved.  She  gradually  sank,  and  died 
in  about  fourteen  hours  and  a  half  from  the  time  she  was  first 
seized.  Thus  far  the  symptoms  would  indicate  that  the  case  was 
one  of  acute  peritonitis  and  not  of  irritant  poisoning.  Nevertheless 
the  circumstances  were  extraordinary,  and  rumours  were  spread 
that  her  husband  had  poisoned  her.  The  deceased,  it  appeared 
had  been  married  only  the  previous  day ;  she  and  her  husband  did 
not  retire  to  rest  until  three  o'clock  in  the  morning,  and  the  attack 
came  on  suddenly,  by  a  fit  of  severe  pain,  at  nine  o'clock,  i.e.  six 
hours  after  they  had  retired  to  rest.  An  inspection  of  the  body 
showed  all  the  usual  marks  of  peritoneal  inflammation.  The 
duodenum,  in  its  transverse  portion,  was  found  to  have  a  circular 
opennig  m  it,  surrounded  by  a  black  margin  externally  ;  while 
mtemally  the  perforation  seemed  larger,  its  sides  slopina  oflf  The 
mucous  membrane  was  softened  for  some  distance  around  the  ulcer- 
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ation,  affording  evidence  of  the  existence  of  previous  inflam- 
mation. The  only  symptom  manifested  before  the  attack  was, 
that  she  had  been  for  some  time  subject  to  a  pain  in  her  right 
side.  ('Cormack's  Ed.  Journ.'  Jime  1845,  p.  445  ;  and  'Lancet,' 
July  18,  1846,  p.  67.) 

A  case  of  perforation  of  the  small  intestines  (ileum),  in  which 
two  apertures  were  found,  is  reported  by  Dr.  Zartmann.  (Casper's 
'  Wochensclirift,'  Marz  14,  1846.)  Death  took  place  in  two  days, 
from  inflammation  of  the  peritoneum.  One  of  the  apertiu'es  was  only 
the  sixth  of  an  inch  in  diameter.  The  edges  of  both  were  smooth, 
as  if  punched  out. 

Perforation  by  fo^-eign  hodies.— There  is  another  insidious  form, 
in  which  perforation  of  the  intestines  may  present  itself,  and  cause 
fatal  peritonitis.  TMs  is  by  the  formation  of  an  ulcerated  aperture 
in  the  appendix  of  the  csecum  (vermiformis  cseci),  of  which  two 
cases  have  been  communicated  to  me  by  a  former  pupil,  both 
occurrmg  in  young  men.  The  perforation  was  produced  in  these 
instances  by  the  pressm-e  of  a  hard  substance  lodged  in  the  extreme 
end.  In  one  instance  I  analysed  this  hard  concretion,  and  found  it 
to  consist  of  inspissated  mucus,  biliary  matter,  and  a  large  quantity 
of  carbonate  of  lime.  It  was  of  an  irregular  form  and  structure, 
and  about  the  size  of  a  large  pea.  In  both  instances  death  was 
caused  by  peritonitis,  produced  by  extravasation  of  the  contents  of 
the  intestines,  and  the  aperture  was  so  small  that  it  might  have 
been  easily  overlooked.  It  is  remarkable  that  the  introduction 
into  the  appendix  cseci  of  any  foreign  substance,  as  the  pip  of  an 
apple,  or  a  small  bean,  or  cherry-stone,  is  liable  to  excite  fatal 
inflammation,  ulceration  or  gangrene.  A  case  of  this  kind  has  been 
reported  by  Mr.  Nelson  (' Amer.  Jour.  Med  Science,'  Feb.  1847, 
p.  258).    The  fact  is  important  in  relation  to  the  causes  of  sudden 

Perforation  by  worms. — It  is  now  generally  admitted  that  the 
various  species  of  worms  which  infest  the  intestines  of  the  human 
subject,  may,  in  some  rare  cases,  by  irritating  or  even  perforating 
the  coats,  give  rise  to  symptoms  which  may  be  mistaken  for  those 
of  poisoning.  A  writer  on  toxicology,  M.  Flandin,  denies  that 
perforation  can  ever  take  place  from  this  cause  ('  Des  Poisons, 
vol  1,  p.  304,  1846) ;  but  as  tliis  denial  is  based  on  theory,  while 
the  statement  which  he  impugns  rests  upon  good  authority,  it  is 
unnecessary  to  discuss  this  as  an  unsettled  question.  He  supports 
his  opinion  by  the  authority  of  Rudolphi,  who  states  that  the 
entozoa  have  no  organs  capable  of  perforating  the  intestinal  coats 
—by  the  view  entertained  by  M.  Dujardin,  that  worms  are  never 
injurious  to  animals,  because  they  are  often  found  m  large  numbers 
when  the  previous  health  of  the  animal  has  been  umnjiu-ed  ;  and 
bv  the  statement  of  Andral,  who,  however,  merely  says  that  if 
worms  have  the  power  of  perforating  the  intestines,  the  cases  in 
which  this  happens  are  exceedingly  rare— a  conclusion  m  which 
most  pathologists  will  entirely  agree.    Several  uistances  are  on 
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record  in  which  perforation  has  been  thus  caused,  and  the  worm  or 
worms  have  been  found  in  the  peritoneal  cavity.  A  well-marked 
case  of  perforation  of  the  small  intestines  (ileum)  by  an  ascaris 
lumbricoides,  leading  to  death  frojn  eflfusion  and  peritonitis,  is 
reported  by  Mr.  Kell.  The  opening  tlu-ough  the  intestine  was  of 
a  circular  form,  and  corresponded  in  magnitude  with  the  size  of 
the  worm,  wliich  was  eight  inches  long.  The  worm  was  found 
among  the  intestines,  between  the  umbilicus  and  pubes.  ('  Med. 
Gaz.'  vol.  2,  p.  650.)  These  worms  may  even  perforate  the  ab- 
dominal parietes.  (See  cases  by  Dr.  Young,  in  the  same  volume, 
.p.  748.)  Vogel  says  of  the  ascaris  liunbricoides,  that  in  certain 
cases  it  is  capable  of  perforating  the  intestine,  by  tlu-usting  asunder 
with  its  head  the  fibres  of  the  intestinal  coats.  ('Pathological 
Anatomy,'  Day's  translation,  p.  464.)  When  perforation  takes 
place  from  this  cause,  it  will  be  indicated  by  the  discovery  of  the 
entozoon  in  the  cavity  of  the  peritoneum,  or  near  to  the  aperture 
in  the  intestine.  (See  a  case  in  '  Cormack's  Edinburgh  Journal,' 
June  1845,  p.  447.) 

In  alleged  irritant  poisoning,  when  worms  are  discovered  in  the 
intestinal  canal,  an  attempt  is  not  unfrequently  made  in  the  defence 
to  refer  the  symptoms  of  irritation  to  the  presence  of  these  entozoa. 
If  the  symptoms  of  poisoning  be  well  marked,  and  some  of  the 
poison  be  discovered  in  the  body,  such  a  defence  must  be  a  hope- 
less struggle  against  medical  facts.  This  objection  was  taken  to  the 
evidence  from  symptoms  in  one  case  of  arsenical  poisoning  ;  but  the 
disturbance  occasioned  by  worms  is  commonly  slight,  and  is  very 
rarely  accompanied  by  severe  vomiting  and  purging.  A  solitary 
instance  is  quoted  by  Christison,  in  which  a  chUd  appears  to  have 
died  under  symptoms  of  narcotico-irritant  poisoning  as  an  eflect  of 
worms.  Several  hundred  ascarides  were  found  in  the  intestines, 
and  thirteen  in  the  stomach.  ('  On  Poisons,'  p.  133.)  In  two  in- 
stances of  arsenical  poisoning,  I  found  a  large  ascaris  lumbricoides 
in  the  small  intestines  :  and  in  another  case,  three  of  these  worms, 
each  from  six  to  eight  inches  long,  were  found  living  in  the  duo- 
denum a  week  after  the  death  of  the  person,  who  had  been  poisoned. 
In  the  above  cases  there  could  not  be  the  slightest  doubt,  in  spite 
of  the  presence  of  the  worms,  that  the  sole  cause  of  death  was  poison. 
In  one  instance  the  ascaris  was  well  washed  from  adherino-  mucus' 
and  examined  for  arsenic  by  Reinsch's  process  ;— the  poison  was 
abundantly  discovered  in  it.  ('G.  H.  Rep.'  N.  S.  vol.  4,  p.  462.) 
In  the  third  case  the  man  had  taken  calomel  shortly  before  death 
and  mercury  was  extracted  from  the  body  of  the  worm  after  it  had 
been  washed.  Under  such  circumstances  it  would  be  impossible  to 
refer  the  symptoms  of  initation  to  worms.  A  case  will  be  mentioned 
in  a  future  chapter,  in  which,  on  examining  the  body  of  a  person 
who  had  taken  an  ounce  and  a  half  of  muriatic  acid,  the  jejunum 
was  found  perforated  by  a  lumbricus  ;  but  the  acid  was  beyond  all 
doubt  the  cause  of  death. 
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That,  however,  the  presence  of  worms  in  a  body  may  be  made 
a  ground  of  defence,  is  sufficiently  proved  by  two  cases  reported  by 
M.  Flandin.    A  young  man  was  charged  with  having  poisoned  his 
father  with  arsenic.  A  very  small  quantity  of  the  (absorbed)  poison 
was  detected  in  the  tissues  of  the  body  only.    The  report  of  the 
inspection  stated  that  there  was  a  large  number  of  the  ascarides 
lumbiicoides  in  the  intestinal  canal,  and  some  were  even  found  in 
the  oesophagus.    A  discussion  on  the  cause  of  death  arose  between 
the  counsel  employed  in  the  defence,  who  based  his  argimients  on 
a  memoir  by  M.  Raspail,  and  the  medical  witness,  who  had  dis- 
covered arsenic  in  the  body  as  well  as  in  the  liver.    It  was  con- 
tended that  the  quantity  of  arsenic  found  was  not  sufficient  to 
cause  death,  and  that  the  presence  of  the  ascarides  explained  satis- 
factorily the  cause  of  the  symptoms,  and  their  rapidly  fatal  course. 
The  deceased,  it  was  alleged,  had  been  suffocated  by  the  worms, 
which  had  caused  the  compression  of  the  bowels,  and  had  even 
ascended  into  the  CBSophagus  !    The  witnesses  replied  that  arsenic, 
even  in  small  quantity,  was  never  found  in  the  healthy  human 
body — that  the  presence  of  worms  could  not  account  for  the  pre- 
sence of  absorbed  arsenic  in  the  tissues — while  the  detection  of 
the  poison,  on  the  other  hand,  satisfactorily  accounted  for  all  the 
symptoms,  even  for  the  passage  of  the  worms  into  the  oesophagus 
as  a  result  of  violent  vomiting.    To  no  other  circumstance  could 
death  be  attributed. 

In  the  second  case,  an  empiric  applied  to  the  cancerous  breast 
of  a  woman,  a  plaster  covered  with  white  arsenic.  Symptoms  of 
poisoning  by  absorption  followed,  and  the  woman  died.  Arsenic 
was  detected  in  the  liver.  An  ascaris  was  found  in  the  intestines. 
On  removing  the  whole  of  the  viscera,  which  were  in  a  highly 
putrefied  state,  a  portion  gave  way,  and  the  worm  appeared  through 
the  lacerated  aperture.  There  had  been  no  extravasation,  nor  any 
mark  of  peritonitis.  The  defence  was,  that  the  deceased  had  died 
from  perforation  of  the  intestine  by  the  worm.  Tliis  was  denied 
by  the  witnesses,  who  contended  that  had  this  been  the  case,  there 
would  have  been  extravasation.  The  escape  of  the  worm  was 
owing  to  accidental  laceration  of  the  viscera  during  the  inspection. 
The  symptoms  of  the  disease  were  clearly  those  of  poisoning  and 
not  of  peritonitis.    ('  Des  Poisons,'  vol.  1,  pp.  307  and  507.) 
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CHAPTER  18. 

mSPECTION  OF  THE    BE^VD    BODY. — POINTS    TO  BE  OBSEETBD. — PEBSENCE  OP 

STEANGERS. — EXHtTMED  BODIES.  IDENTITY  OF  SUBSTANCES.  PEBSEEVING 

AETICXES    FOE   ANALYSIS.  THE    USE    OF    NOTES  IN  ETIDENCB. — MEDICO- 

LEGAX  EEPOETS.  Et'LES  FOE  DEAWING  THEM  UP. 

Inspection  of  th^  Body.— In  investigating  a  case  of  alleged  poison- 
ing, a  medical  man  may  not  have  seen  the  person  while  living. 
He  will  then  be  required  to  make  an  examination  of  the  body. 
In  addition  to  certain  points  which  have  been  elsewhere  noticed  in 
reference  to  the  Living  (ante,  p.  83),  he  will  have  to  dii^ect  his  atten- 
tion to  those  which  follow  : — 1.  The  exact  time  of  death  if  known  : 
he  may  thus  determine  for  how  long  a  period  the  person  has  sur- 
vived, after  having  been  first  attacked  with  symptoms.    2.  Observe 
the  attitude  and  position  of  the  body.    3.  Observe  the  state  of  the 
dress,    4.  Observe  all  surrounding  objects.    Any  bottles,  paper 
packets,  weapons,  or  spilled  liquids  lying  about,  should  be  col- 
lected and  preserved.    5.  Collect  any  vomited  matters  near  the 
deceased.    Observe  whether  vomiting  has  taken  place  in  the  re- 
cumbent position  or  not.    If  the  person  has  vomited  in  the  erect 
or  sitting  position,  the  front  of  the  dress  will  commonly  be  found 
covered  with  the  vomited  matters.    6.  Note  the  external  appear- 
ances of  the  body,  and  whether  the  surface  be  livid  or  pallid.  7. 
Note  the  state  of  the  countenance.    8.  Note  all  marks  of  violence 
on  the  person,  or  discomposure  of  the  dress— marks  of  blood,  &c. 
9.  Observe  the  presence  or  absence  of  warmth  or  coldness  in  the 
legs,  arms,  abdomen,  mouth,  or  axillte  ;  if  possible  use  a  thermo- 
meter for  this  purpose.    10.  The  presence  of  rigidity  or  cadaveric 
spasm  m  the  body.    To  give  any  value  to  the  two  last-men- 
tioned characters,  it  is  necessary  to  observe  the  nature  of  the  floor 
on  which  the  body  is  tying,  and  whether  this  be  clothed  or  naked 
young  or  old,  fat  or  emaciated.    All  these  conditions  create  a 
difference,  m  respect  to  the  cooling  of  the  body  and  the  access  of 
rigidity.    11.  If  found  dead— When  was  the  deceased  last  seen 
hvmg,  or  known  to  have  been  alive  ?    12.  Note  all  circumstances 
leading  to  a  suspicion  of  suicide  or  murder     13.  The  time  after 
death  at  which  the  inspection  is  made.    14.  Observe  the  state  of 
the  abdominal  viscera.    If  the  stomach  and  intestines  are  found 
inflamed,  the  seat  of  the  inflammation  should  be  exactly  specified  • 
also  all  marks  of  softening,  ulceration,  effusion  of  blood  corro- 
sion or  perforation.    The  stomach  should  be  removed  and'  placed 
m  a  separate  vessel,  Ugatures  being  applied  at  the  cardiac  and 
pylonc  ends.    15.  The  fluids  of  the  stomach,  if  this  organ  is 
opened  during  the  inspection,  should  be  collected  in  a  clean 
graduated  glass  vessel  —notice  a  the  quantity,  b  the  odoui'  tried 
by  several  persons,  c  the  colour,  d  acid  or  alkaline  reaction,  c  pre- 
sence of  blood,  mucus,  or  bile,  /  presence  of  any  undigested  food  ; 
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and  here  it  may  be  as  well  to  observe,  that  the  presence  of  farina- 
ceous matters  (bread)  would  be  indicated  by  the  addition  of  iodine 
water,  if  the  contents  were  not  alkaline  ;  of  sugar  by.  the  sugar  test 
—of  fat  by  lieat ;  g  other  special  characters,  among  which  may 
be  included  the  nature  of  the  sediment,  if  any,  after  standing. 
In  cases  of  poisoning  by  mineral  substances,  there  may  be  found 
a  black  deposit  (soot)  or  a  blue  colouring  matter  (smalt,  ultra- 
marine, or  indigo)  from  arsenic  ;  vermilion  or  Prussian  blue  from 
phosphorus,  with  portions  of  matches  and  fragments  of  wood  and 
sulphur.  Prussian  blue  is  also  used  for  colouring,  in  Battle's 
vermin-killer  ;  this  substance  may  therefore  indicate  poisoning  with 
strychnia. 

In  a  case  of  poisoning  with  arsenic  (Reg.  v.  Windsor,  York 
Winter  Ass.  1845)  Mr.  Procter  found  in  the  stomach  of  deceased 
58  grains  of  arsenic  mixed  with  18  grains  of  white  sand.  This 
discovery  connected  the  accused  with  the  act  of  administration. 
The  prisoner '  had  been  employed  to  sweep  a  room,  the  floor  of 
which  had  been  washed  with  bug-poison  (containing  arsenic)  and 
sand.  She  had  thus  obtained  access  to  the  poison,  and  admims- 
tered  it  with  the  sand.  In  a  case  referred  to  me,  the  arsenic  found 
in  the  stomach  of  the  deceased  was  coloured  with  artificial  ultra- 
marine. This  served  to  identify  it  with  a  packet  of  arsenic  found 
concealed,  in  which  a  similar  colouring  material  had  been  used  m 
place  of  indigo. 

In  cases  of  poisoning  with  vegetable  substances,  we  may  meet 
with  seeds  and  fragments  of  roots  and  leaves.  These  foreign 
matters  will  require,  for  their  identification,  a  microscopical  and 
botanical,  as  well  as  a  chemical  examination. 

I^e  fluids  of  the  stomach,  when  first  removed,  may  present  a 
weU-niarked  odour  indicative  of  prussic  acid,  oil  of  bitter  almonds, 
nitro-benzole,  ether,  alcohol,  chloroform  or  carbolic  acid  A 
measured  portion  should  in  this  case  be  submitted  to  distillation 
and  the  distUlate  examined.    Sometimes  the  liquid  requu-es  to  be 
warmed,  either  by  itself  or  with  the  addition  of  an  acid  or  an 
alkali,  before  an  odour  is  evolved.  In  this  case  the  odour  of  opium, 
cvanide  of  potassium,  conia  and  nicotina,  will  become  perceptible 
According  to  the  result  of  this  examination,  a  portion  of  the  liquid 
may  be  distilled  and  the  distillate  tested.    16.  The  contents  of 
the  duodenum  should  be  separately  collected,  hgatures  bemg  ap- 
iDlied  to  it     17  Observe  the  state  of  the  large  intestmes,  especi- 
aUy  the  rectum,  as  poison  has  been  sometimes  intix)duced  into 
this  portion  of  the  bowels  by  injection,  and  note  the  condition  of 
■their  contents.    The  discovery  of  hardened  faeces  would  prove  that 
purging  had  not  existed  recently  before  death.    In  one  case,  m 
•whidi  I  was  required  to  give  .evidence,  this  became  a  question  of 
considerable  importance.    18.  The  state  of  the  moiith,  windpipe, 
throat  and  guUet-whether  there  are  m  these  parts  any  foreign 
substances  or  .marks  of  inflammation  and  corrosion     This  will 
ihrow.light  on  .the  question  whether  the  poison  swaUowed,  was  a 


OF  ALLEGED  DEATH  FROM  POISON. 


local  irritant  or  corrosive,  and  whether  it  had  or  had  not  a  chemical 
action.  It  also  removes  any  doubt  which  might  arise  respecting 
death  by  suffocation  from  mechanical  causes.  19.  The  state  of  the 
lungs  and  heart  ;  all  morbid  changes  noted.  20.  The  state  of  the 
brain  and  spinal  marrow.  21.  The  condition  of  the  uterus,  ovaries, 
and  genital  organs  should  be  examined,  as  poison  has  been  some- 
times introduced  into  the  system  by  the  vagina.  22.  The  liver  with 
the  gall  bladder  should  be  removed  for  a  chemical  examination. 
23.  The  urinary  bladder,  with  any  fluid  contained  in  it,  should  be 
removed  and  placed  in  a  separate  jar. 

Such  are  the  points  to  which,  in  the  greater  number  of  cases 
of  suspected  poisoning,  a  medical  jurist  should  attend.  By  means 
of  these  data,  as  well  as  others  (ante,  p.  83),  noted  according  to 
the  particular  case  to  wliich  they  are  adapted,  he  will  in  general 
be  enabled,  without  difiiculty,  to  determine  the  probable  time  of 
death,  the  probable  cause  of  death,  and  the  actual  means  by  which 
death  was  brought  about.  He  may  thereby  have  it  in  his  power 
also  to  point  out  the  dish  or  article  of  food  which  had  contained 
the  poison,  if  the  case  be  one  of  poisoning  ;  and  to  throw  light 
upon  any  disputed  question  of  suicide  or  murder  in  relation  to  the 
■deceased.  Many  cases  of  poisoning  are  obscure,  owing  to  these 
points  not  having  been  attended  to  in  the  first  instance. 

I  have  not  considered  it  necessary  to  enter  into  any  details 
respecting  the  mode  of  performing  an  inspection.  This  the  prac- 
titioner wUl  have  acquired  during  his  stiidy  of  anatomy  ;  and  the 
only  essential  points  in  addition  to  those  above  mentioned,  are  : — 1. 
To  examine  all  the  important  organs  for  marks  of  natural  disease  ; 
and  2.  To  note  down  any  unusual  pathological  appearances,  or 
abnormal  deviations  ;  although  they  may  at  the  time  appear  to 
have  no  bearing  on  the  question  of  poisoning.  It  is  usefiil  to  bear 
in  mind  on  these  occasions,  that  the  body  is  inspected,  not  merely 
to  show  that  the  individual  has  died  from  poison,  but  to  prove  that 
he  has  not  died  from  any  natural  cause.  Medical  practitioners 
commonly  give  their  attention  exclusively  to  the  first  point  ;  while 
lawyers,  who  defend  accused  parties,  very  properly  direct  a  most 
searching  examination  to  the  last-mentioned  point,  i.  e.  the  healthy 
or  imhealthy  state  of  those  organs  which  are  essential  to  life,  and 
with  which  the  poison  has  not  probably  come  in  contact.  The 
most  usual  causes  of  sudden  death  commonly  have  their  seat  in 
the  brain,  the  heart  with  its  great  vessels,  and  in  the  lungs.  Marks 
of  effusion  of  blood  or  serum,  congestion,  inflaamaation,  suppura- 
tion, or  a  diseased  condition  of  the  valves  of  the  heart,  should  be 
sought  for  and  accurately  noted,  whatever  may  be  the  condition  of 
the  abdominal  viscera,  or  of  the  parts  which  are  specially  affected 
by  the  poison.  It  has  also  been  recommended  in  cases  in  which 
the  cause  of  death  is  at  all  obscure,  after  the  general  inspection  of 
the  body,  that  the  spinal  marrow  and  its  membranes  should  undergo 
a  special  examination. 

No  persons  should  be  allowed  to  be  present  at  an  inspection  ia 
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a  medico-legal  case,  excepting  those  who  are  directly  empowered  by 
a  coroner  or  magistrate  to  undertake  it.   The  presence  of  strangers 
interferes  with  the  proper  performance  of  this  responsible  duty. 
For  anything  known  to  the  examiner,  some  of  these  spectators 
may  have  a  direct  interest  in  defeating  the  objects  of  the  inspection. 
In  a  French  case  of  alleged  poisoning,  in  order  to  defraud  an 
insurance  company,  in  which  I  was  consulted  many  years  since, 
some  persons — not  a^Dparently  connected  with  the  case — were 
allowed  to  be  present  as  spectators  at  the  inspection  of  the  body. 
It  was  conducted  in  the  usual  way,  and  the  viscera  for  analysis 
were  j)laced  in  separate  jars  well  secured  and  labelled.    The  ana- 
lysis was  subsequently  made  by  an  eminent  expert,  to  whom  the 
jars  properly  secured  and  labelled  were  afterwards  sent.  On 
opening  the  jar  labelled  '  the  stomach,'  it  was  found  empty.  The 
organ  and  its  contents  must  have  been  removed  before  tlie  jar  was 
secured,  as  the  seals  were  unbroken.    Inquiry  led  to  no  result,  and 
as  there  was  no  evidence  of  the  presence  of  poison,  the  case  fell  to 
the  groimd.    There  was  reason  to  believe  that  some  person  present 
at  the  inspection  had  secretly  removed  the  stomach  from  the  jar 
and  had  made  away  with  it.    The  inspector  omitted  to  look  into 
the  jar  just  before  it  was  finally  secured. 

In  the  case  of  Cook  {Beg.  v.  Palmer,  1856),  the  presence  of  the 
prisoner  at  the  examination  of  the  body  led  to  the  following  re- 
sults :— While  the  stomach  was  being  laid  bare,  the  prisoner  pushed 
against  the  person  making  the  inspection,  quite  accidentally  as  it 
was  stated,  and  thus  caused  a  wound  in  the  stomach,  which  led  to 
the  escape  of  some  of  the  contents  into  the  abdomen.  The  stomach 
was  immediately  transferred  to  a  jar,  cut  open,  and  the  remainder 
.  of  its  contents  effused  amidst  portions  of  the  intestines  and  theu- 
-contents.  The  jar  was  then  covered  with  wet  bladder  and  securely 
tied  ;  but  while  the  attention  of  the  inspectors  was  for  a  few  mo- 
ments withdrawn,  the  prisoner  was  seen  to  cut  through  the  bladder 
and  invert  the  jar,  obviously  for  the  purpose  of  allowing  the  fluid 
portion  of  the  contents  to  escape.  Wlien  the  jar  was  delivered  to 
Dr.  Rees  and  myself  for  analysis,  the  cut  thus  made  m  the  bladder 
was  visible,  but  this  had  been  so  stretched  after  the  accident,  as  to 
serve  again  the  purpose  of  covering  the  top  of  the  jar.  These 
manipulations  of  the  prisoner,  which  were  concealed  from  us  at  the 
time,  necessarily  placed  very  serious  difliculties  m  the  way  of  a 
correct  analysis.  .      .        i     i  j 

A  person  suspected  or  accused  of  the  act  of  poisoning,  sliould 
not  be  allowed  to  be  present  at  the  medico-legal  inspection  of  a 
body  A  coroner  may  allow  the  attendance  of  some  one  to  repre- 
sent the  accused,  and  make  notes  of  the  manner  in  which  it  is 
•  conducted;  but  he  should  not  be  permitted  to  interfere  m  any  way 
with  the  proceedings  of  those  who  have  received  the  usual  legal 
order  for  a  post-mortem  examination.  _ 

Exhumed  bodies.— Sometimes  the  inspection  of  a  body  is  re- 
quired to  be  made  long  after  interment.    So  long  as  tlie  cotbn 
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remains  entire,  there  may  be  the  expectation  of  discovering  mineral 
iuid  some  alkaloidal  poisons  in  the  organs  ;  but  decomposition  may- 
have  advanced  so  far  as  to  destroy  all  pathological  evidence.  The 
inspection  in  such  cases  is  commonly  confined  to  the  abdominal 
viscera.  The  stomach  is  often  found  so  thinned  and  collapsed, 
that  the  anterior  and  posterior  walls  appear  to  form  only  one  coat. 
Tliis  organ  should  be  removed  with  the  duodenum,  and  Ugatiures 
should  be  applied  to  each.  The  liver  and  the  spleen  should  also 
be  removed,  in  order  that  they  may,  if  necessary,  be  separately 
analysed.  If  poison  is  not  found  in  one  or  more  of  these  parts,  it 
is  not  Kkely  that  it  will  be  discovered  in  the  body.  It  has  been 
recommended  that  a  portion  of  earth  immediately  above  and  below 
the  coffin  should  be  removed  for  analysis,  as  it  may  contain  arsenic ; 
but  this  ajjpears  to  me  to  be  an  umiecessary  piece  of  refinement 
when  the  coffin  is  entire,  or  when  the  parietes  still  cover  the 
viscera.  If  decomposition  has  so  far  advanced  as  to  have  led  to  an 
admixture  of  earth  with  the  viscera,  and  the  poison  is  found  in 
minute  quantity  in  the  tissues  only,  the  source  of  the  poison  may 
be  regarded  as  doubtful.  The  body  of  a  deceased  person,  when 
exhumed,  should  be  identified  by  some  friend  or  relative,  in  the 
presence  of  the  medical  examiner.  In  one  case  of  murder  by 
poison,  the  evidence  almost  failed,  owing  to  this  precaution  not 
having  been  taken. 

It  is  important  that  the  viscera  taken  from  a  body  which  ha.s 
been  long  in  the  grave  should  be  sealed  up  immediately.  They 
shoidd  not  be  allowed  to  come  in  contact  with  any  metal,  nor  with 
any  surface  except  that  of  clean  glass,  porcelain,  or  wood.  It  has 
been  recommended  that  they  should  be  washed  with  chloride  of 
lime,  or  placed  in  alcohol  ;  but  this  is  decidedly  improper  :  the  use 
of  any  preservative  chemical  liquid  would  not  only  embarrass  the 
future  analysis,  but  would  render  a  special  examination  of  an  un- 
used portion  of  the  hquid  necessary,  the  identity  of  wliich  would 
have  to  be  unequivocally  established.  Preservation  from  air  in 
clean  glass  vessels,  with  well-fitted  corks,  covered  with  skin,  or, 
what  is  still  better,  sheet-caoutchouc,  is  all  that  is  required  in 
practice.  There  is  no  objection  to  the  use  of  a  small  quantity  of 
chloroform.  The  vapour  of  this  liquid  diffused  tlirough  the  vessel, 
tends  to  retard  putrefaction.  The  contents  of  a  stomach,  consisting 
of  blood  and  mucus,  have  thus  been  preserved  in  an  unchanged 
state  for  several  months. 

Identity  of  Substanceis.— It  is  necessary  to  observe,  that  all 
legal  authorities  rigorously  insist  upon  proof  being  adduced  of  the 
identity  of  the  vomited  matters  or  other  liquids  taken  from  the 
body  of  a  deceased  person,  when  poisoning  is  suspected.  Sup- 
posing that,  dimng  the  examination,  the  stomach  and  viscera  are 
removed  from  the  body,  they  should  never  be  placed  on  any  sur- 
face, or  in  any  vessel,  until  we  have  first  ascertained  that  the 
surface  or  vessel  is  perfectly  cleayi.  If  this  point  be  not  attended 
to,  it  will  be  in  the  power  of  counsel  for  the  defence  to  raise  a 
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doubt  in  the  minds  of  the  jury  whether  the  poisonous  sub.stance 
might  not  have  been  accidentally  present  in  the  vessel  used.  This 
may  be  regarded  as  a  very  remote  presumption ;  but,  nevertheless, 
it  is  wpon  technical  objections  of  this  kind  that  acquittals  follow, 
in  spite  of  the  strongest  presumptions  of  guilt.    This  is  a  question 
for  which  every  medical  witness  should  be  prepared,  whether  he  is 
giving  his  e\ddence  at  a  coroner's  inquest,  or  in  a  court  of  law. 
Many  might  feel  disposed  to  regard  matters  of  this  kind  as  in- 
volving unnecessary  nicety  and  care,  but  if  they  are  neglected,  it 
is  possible  that  a  case  may  be  at  once  stopped  :  so  that  the  care 
subsequently  bestowed  upon  a  chemical  analysis  will  be  labour 
thrown  away.    The  strength  of  the  evidence  is  determined  by  its 
weakest  point.    Proof  of  the  presence  of  poison  in  the  contents  of 
a  stomach  was  once  rejected  at  a  trial  for  murder,  because  the 
fluids  had  been  hastily  thrown  into  a  jar  borrowed  from  a  neigh- 
bouring grocer's  shop  ;  and  it  could  not  be  satisfactorily  proved  that 
the  jar  was  clean  and  entirely  free  from  traces  of  arsenic,  in  which  the 
grocer  dealt.    When  the  life  of  a  person  is  at  stake,  as  in  a  charge 
of  murder  by  poisoning,  the  slightest  doubt  is  always  very  properly 
interi^reted  in  favour  of  the  accused. 

Not  only  must  clean  vessels  be  used  for  receiving  any  liquid 
destined  for  subsequent  chemical  analysis,  but  care  must  be  taken 
that  the  identity  of  a  substance  is  preserved,  or  the  most  correct 
analysis  afterwards  made,  will  be  inadmissible  as  evidence.  The 
suspected  substance,  when  once  placed  in  the  hands  of  a  medical 
man,  should  never  be  let  out  of  his  sight  or  custody.  It  should  be 
kept  sealed  under  his  private  seal,  and  locked  up  while  in  his  pos- 
session, in  a  closet  to  which  no  other  person  can  have  access.  If 
he  has  once  let  the  article  out  of  his  hands,  and  allowed  it  to  pass 
through  the  hands  of  several  other  persons,  then  he  complicates 
the  evidence  for  the  prosecution,  by  rendering  it  indispensable  for 
these  persons  to  state  under  what  circumstances  it  was  placed  while 
in  their  possession.  The  exposiu-e  of  a  suspected  substance  on  a 
table,  or  in  a  closet  or  room  to  which  many  have  access,  may  be 
fatal  to  its  legal  identity  ;  for  the  chemical  evidence,  so  important 
in  a  criminal  investigation,  will  probably  be  altogether  rejected  by 
the  court.  A  case  was  tried  on  the  Norfolk  circuit,  in  which  an 
analysis  of  certain  matters  vomited  by  a  person  poisoned  with 
arsenic,  was  not  admitted  as  evidence  against  the  prisoner,  because 
the  medical  man  had  left  them  in  the  custody  of  two  women  ;  and 
these  women  had  allowed  the  vessel  containing  the  suspected  hquid 
(which  was  subsequently  proved  to  contain  arsenic)  to  be  exposed  m 
a  room  open  to  the  access  of  many  persons.  In  another  case,  tried 
at  the  Old  Bailey  Sessions,  the  analysis  of  some  suspected  liquids  was 
not  allowed  in  evidence,  because  the  practitioner,  who  lived  m  the 
country,  and  was  unwilling  to  take  the  responsibihty  of  anal.yzing 
them  had  sent  them  up  to  town  by  a  carrier  to  be  examined  by  a 
London  chemist.  If  closely  sealed  by  a  private  seal,  and  this  is 
observed  by  the  receiver  to  be  unbroken,  before  he  proceeds  to  an 
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analysis,  this  mode  of  transmission  will  not  probably  be  objected 
to.  All  -ftTappers  and  jjackets  with  their  seals  should  be  preserved 
for  production  if  required.  When  any  article  {e.g.  h  stomach  or 
other  organ)  is  resei'ved  for  analysis,  care  should  be  taken  to  attach 
immediately  to  it,  or  to  the  vessel  containing  it,  a  parchment  or 
wooden  label,  upon  which  are  plainly  written,  in  ink,  the  name  of 
the  deceased  and  the  date  of  removal,  including  tlae  day  of  the 
week  and  month.  This  is  especially  necessary  when  there  are  two 
or  more  articles  for  analysis.  I  have  known  the  greatest  inconveni- 
ence to  result  from  the  neglect  of  this  simple  precaixtion. 

Preserving  articles  for  analysis. — In  removing  viscera  or  liquids 
from  the  body,  and  reserving  them  for  analysis,  it  is  necessary  to 
observe  certain  precautions.  A  clean  vessel,  with  a  wide  mouth, 
should  be  selected  ;  it  should  be  only  sufficiently  large  to  hold  the 
organ  or  liqiiid  (the  less  air  remaining  in  it  the  better)  ;  it  should 
be  secured  by  a  closely- fitting  clean  cork,  covered  with  fine  skin 
or  bladder.  Another  piece  of  slmi  should  then  be  tied  over  the 
mouth,  or,  for  this,  sheet-caoutchouc  or  gutta  percha  may  be  sub- 
stituted with  advantage.  It  should  lastly  be  covered  with  tinfoil, 
and  a  layer  of  white  leather.  In  this  way  any  loss  by  evaporation 
or  decomposition  is  prevented,  and  the  viscera  may  be  preserved 
(in  a  cool  place)  for  some  time.  If  the  mouth  of  the  vessel  be  too 
wide  for  a  cork,  the  other  articles  cannot  be  dispensed  with. 
Paper  only  should  not  be  used  :  I  have  known  the  appearances 
after  death  of  the  viscera  of  an  infant,  suspected  to  have  died 
from  poison,  entirely  destroyed  by  drying,  from  the  evaporation 
wliich  took  place  through  the  layers  of  paper  with  which  the  vessel 
in  which  they  were  contained,  was  covered.  In  reference  to  vola- 
tile poisons,  such  as  prussic  acid,  the  liquids  supposed  to  contain 
them  should  be  placed  in  glass  stoppered  bottles.  A  medical  jurist 
should  bear  in  mind  that  all  these  minor  matters  are  likely  to  come 
out  in  evidence  ;  and  whatever  is  worth  doing  at  all,  is  worth  doing 
well.  For  reasons  already  stated,  antiseptic  chemical  compounds 
should  not  be  used.  The  addition  of  a  small  quantity  of  chloro- 
form to  the  viscera  wiU,  without  complicating  the  analysis,  tend  to 
preserve  them. 

The  articles  used  for  the  preservation  of  viscera  should  be  in  all 
cases  scrupulously  examined.  Some  kinds  of  calico  are  dressed 
with  arsenic  and  starch  paste,  and  many  kinds  of  wrapping-paper 
as  well  as  waU-papers  are  strongly  impregnated  with  this  poison. 
An  observation  made  by  Mr.  Aickin,  of  Belfast,  shows  that  this  is 
not  an  unnecessary  caution.  This  gentleman  was  engaged  in  ex- 
amining the  body  of  a  child,  in  order  to  determine  the  cause  of 
death.  The  organs  were  healthy,  and  as  no  sufficient  cause  pre- 
8ented_  itself,  he  removed  the  stomach,  with  a  view  of  making  an 
analysis  of  its  contents.  He  was  suddenly  called  away  ;  and,  to 
preserve  the  stomach,  he  wrapped  it  in  a  piece  of  paper  (used  for 
papering  rooms),  placing  it  on  the  uncoloured  side,  and  he  locked 
it  m  a  closet  until  the  following  day.  Assisted  by  a  friend,  he  thea 
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analyzed  the  contents,  and  fonnd  a  trace  of  morphia  vath  a  large 
quantity  of  arsenic.  As  the  symptoms  from  which  the  child  had 
suft'ered  were  not  those  of  poisoning  with  arsenic,  and  there  were 
no  appearances  of  the  action  of  tliis  substance  on  the  body,  he  came 
to  the  conclusion  that  there  must  be  some  extraneous  cavise  to 
account  for  its  presence.  He  examined  a  portion  of  the  wall-paper 
in  which  the  stomach  had  been  wrapped,  and  then  found  that  that 
part  of  it  which  was  coloured  yellow  was  tinted  with  sulphide  of 
arsenic  or  orpiment  !  It  was  therefore  evident,  as  orpiment  con- 
tains wliite  arsenic,  that  the  stomach  and  its  contents  had  imbibed 
a  portion  of  the  poison  during  the  night.  ('  Lancet,'  June  23, 1855, 
p.  632.)  This  satisfactorily  accounted  for  the  presence  of  arsenic, 
under  circumstances  which  might  have  given  rise  to  a  false  charge 
of  murder.  Nearly  all  wall-papers,  having  any  tinge  of  green  or 
golden  yellow  in  them,  and  some  of  those  which  are  red,  contain 
arsenic,  and  this  arsenic  spreads  by  imbibition  to  other  parts  of  the 
paper  not  so  tinted.  It  would,  of  course,  be  proper  to  avoid  in  all 
cases  the  use  of  any  wrapper  having  upon  it  mineral  colours  of 
any  description.  Mr.  Aickin's  case  shows  in  a  striking  point  of 
view  the  danger  of  trusting  to  chemical  analysis  alone.  Unless  we 
look  to  physiology  and  pathology,  a  most  erroneous  opinion  may  be 
expressed.  Dr.  Reese,  U.  S. ,  reports  a  case  in  wliich  the  search  for 
arsenic  failed  to  detect  that  poison  ;  but  zinc  in  large  quantity  was 
found.  It  turned  out  that  the  stomach  had  been  tlirown  mto  an 
old  tin  can  which  had  been  formerly  used  for  holding  zinc-paint. 

Arsenic  is  sometimes  found  mixed  with  oxide  of  ironm  ochreous 
deposits  or  soils.  It  is  thus  occasionally  present  in  the  soil  of  ceme- 
teries, but  in  an  insoluble  form.    Even  in  the  fiu-  deposited  m  tea- 
kettles, in  wliich  there  is  generally  some  oxide  of  iron,  an  msoluble 
compound  of  arsenic  has  been  found.    From  abo^^t  a  pound  and  a 
half  of  the  crust  or  fur  of  a  vessel,  used  for  boiling  water.  Otto  ob- 
tained well-marked  arsenical  deposits.    Polhiitz  has  detected  m  the 
fur  of  kettles— copper,  lead,  tin,  and  even  antimony.    Dr.  Osborn, 
of  Southampton,  has  confirmed  PoUnitz's  conclusion,  namely,  that 
lead  is  present  in  an  insoluble  form  in  the  deposits  of  kettles  and 
boilers.    ('  Med.  Times  and  Gazette,'  Dec.  22,  1860,  p.  608.)  Otto 
discovered  a  much  larger  proportion  of  arsenic  m  the  calcareous 
crust  taken  from  a  kitchen  boiler.    Ten  ounces  of  this  gave  a 
deposit  of  arsenic  in  a  glass  tube,  and  by  Marsh's  process  several 
stains  on  white  porcelain.    He  thinks  that,  if  a  sufiicient  quantity 
is  employed,  arsenic  wHl  be  found  in  the  sediment  of  all  spring  and 
weU-waters.     ('Ausmittelung  der  Gifte,'  1856,  p.  61.)    I  have 
found  arsenic  in  the  water  of  rivers  used  for  the  supply  of  towns, 
and  have  extracted  a  well-marked  quantity  from  two  ounces  of  the 
dried  mud  of  the  Thames,  as  weU  as  from  smiilar  quantities  of 
earth  taken  from  three  churchyards  in  the  north  of  England. 
C  Guy's  Hosp.  Reports,'  Oct.  1860.    On  Arsenic  and  Antunony. ) 
These  facts,  if  they  prove  anything,  tend  to  show  the  extreme 
danger  of  placing  reUance  on  minute  chemical  results,  or  traces,  as 
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they  are  called,  in  the  absence  of  good  physiological  and  patho- 
logical evidence. 

The  results  of  an  analysis,  in  the  shape  of  sublimates  or  preci- 
pitates, should  be  carefvilly  preserved  for  evidence,  distinctly 
labelled,  in  small  glass  tubes  hermetically  sealed.  They  can  then, 
if  asked  for,  but  not  otherwise,  be  produced  for  examination  at  the 
inquest  or  trial. 

On  the  xise  of  Notes. — It  has  already  been  recommended,  as  a 
rule  in  these  criminal  investigations,  that  a  practitioner  should 
make  notes  of  what  he  observes  in  regard  to  symptoms,  appearances 
after  death,  and  the  steps  as  well  as  results  of  a  chemical  analysis. 
His  own  observations  should  be  kept  quite  distinct  from  any 
information  given  to  him  by  others.  He  may  base  his  conclusions 
on  the  former,  but  not  on  the  latter.  From  the  common  forms  of 
law  in  tliis  country,  a  person  charged  with  the  crime  of  poisoning 
may  remain  imprisoned,  if  at  a  distance  from  the  metropolis,  for 
some  months  before  he  is  brought  to  trial.  It  is  obvious  that, 
however  clear  the  circumstances  may  at  the  time  a,j)pear  to  a  prac- 
titioner, it  will  require  more  than  ordinary  powers  of  memory  to 
retain,  for  so  long  a  period,  a  distinct  recollection  of  all  the  facts 
of  a  case.  If  he  is  unprovided  with  notes,  and  his  memory  is 
defective,  then  the  case  will  turn  in  favour  of  the  i)risoner,  for  he 
will  be  the  iDerson  to  benefit  by  the  neglect  or  bad  memory  of  the 
witness.  In  adopting  the  plan  here  recommended,  such  a  result 
may  be  easily  prevented.  It  may  be  remarked  that  the  law  rela- 
tive to  the  admissibiUty  of  notes  or  memoranda  in  evidence  is  very 
strict,  and,  in  trials  for  miu-der,  is  rigorously  enforced  by  the 
judges.  In  order  to  render  such  notes  or  memoranda  admissible, 
it  is  indispensably  necessary  that  they  should  be  taken  by  the 
witness  at  the  time  the  observations  are  made,  or  as  soon  after- 
wards as  practicable  ;  and,  further,  it  must  be  remembered  that  a 
witness  can  refer  to  them  only  for  the  purpose  of  refreshing  his 
memory. 

MecHco-legal  Beports. — One  of  the  duties  of  a  medical  jurist  is 
to  draw  up  a  report  of  the  results  of  his  examination :  1,  in  regard 
to  symptoms  in  the  living ;  2,  in  regard  to  appearances  after  death  ; 
and,  3,  in  regard  to  the  results  of  an  analysis.  With  respect  to  the 
two  first  divisions  of  the  report,  I  must  refer  the  reader  to  the  rules 
for  investigating  cases  of  poisoning  {ante,  pp.  83  and  131).  It  need 
hardly  be  observed  that  the  time  at  which  the  person  was  first  seen, 
and  the  circumstances  under  which  the  attendance  of  the  practi- 
tioner was  required,  as  well  as  the  date  of  death,  should  be  particu- 
larly stated.  The  hour,  the  day  of  the  week,  and  the  month  should 
be  invariably  mentioned.  Some  medical  witnesses  merely  state  the 
day  of  the  week,  without  that  of  the  month,  or  vice  versa.  At  a 
trial  this  sometimes  creates  great  confusion,  by  rendering  a  refer- 
ence to  almanacs  necessary.  The  words  yesterday,  next  day,  &c. , 
should  never  be  used.  The  facts  which  it  will  be  necessary  to 
enter  in  the  report  are  specially  stated  under  the  heads  of  investi- 
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gation.  If  these  facts  are  not  observed  in  the  order  there  set 
down,  their  vakie  as  evidence  of  the  cause  of  death  or  of  the  crimi- 
nality or  innocence  of  particular'  persons,  will  be  entirely  lost.  In 
drawing  up  a  report  of  symptoms  and  appearances  after  death,  the 
facts  should  be  in  the  first  instance  plainly  and  concisely  stated 
seriatim,  in  language  easUy  intelligible  to  non-professional  per- 
sons. A  reporter  is  not  called  upon  to  display  his  erudition,  but 
to  make  himself  understood.  If  technical  terms  are  employed,  their 
meaning  should  be  stated  in  parentheses.  When  a  subject  is 
thoroughly  understood,  there  can  be  no  difficulty  in  rendering  it  in 
simple  language  ;  and  when  it  is  not  weU  understood,  the  prac- 
titioner is  not  in  a  position  to  make  any  report.  Magistrates, 
coroners,  and  barristers  are  very  acute,  and  easily  detect  ignorance, 
even  when  it  appears  under  the  mask  of  erudition. 

In  recording  facts,  a  reporter  should  not  encumber  his  state- 
ments with  opinions,  inferences,  or  comments.  The  facts  should 
be  first  stated,  and  the  conclusions  should  be  reserved  untd  the  end 
of  the  report.  The  language  in  which  conclusions  are  expressed 
should  be  precise  and  clear.  It  must  be  remembered  that  these 
are  intended  to  form  a  concise  summary  of  the  whole  report,  upon 
which  the  judgment  of  a  magistrate,  or  the  decision  of  a  coroner's 
jury,  will  be  ultimately  based.  They  should  be  most  strictly  con- 
fined to  the  matters  which  are  the  subject  of  inquiry,  and  which 
have  actually  faUen  under  the  observation  of  the  witness.  Thus, 
they  commonly  refer  to  the  following  questions  :  What  was  the 
cause  of  death  ?  What  are  the  medical  circumstances  which  lead 
you  to  suppose  that  death  was  caused  by  poison  ?  Wliat  are  the 
circumstances  which  lead  you  to  suppose  that  death  was  not  caused 
by  natural  disease  1  Answers  to  one  or  all  of  these  questions  com- 
prise, in  general,  all  that  a  reporter  is  required  to  introduce  into 
the  conclusions  of  his  report. 

The  reporter  must  remember  that  his  conclusions  are  to  be 
based  only  upon  medical  facts— not  upon  moral  circumstances,  un- 
less he  is  specially  required  to  express  his  opinion  with'  regard  to 
them  when  they  are  of  a  medico-moral  nature.  Fm-ther,  they  must 
be  founded  only  on  what  he  has  himself  seen  or  observed.  Any  in- 
formation derived  from  others  should  not  be  made  the  basis  of  an 
opinion  in  a  medico-legal  report.  It  is  scarcely  necessary  to  remark 
that  a  conclusion  based  upon  mere  probabilities  is  of  no  value  as 

evidence.    .  •    7      7    •  i 

In  drawing  up  a  report  on  the  resvMs  of  a  chemical  analysis,  the 
following  rules  should  be  borne  in  mind.  A  hquid  or  solid  may  be 
received  for  analysis.    1.  When,  and  of  whom,  or  how  received  ? 

2.  In  what  state  was  it  received— secured  in  any  way,  or  exposed  ? 

3.  If  more  than  one  substance  received,  each  to  be  separately  and 
distinctly  labelled ;  appearance  of  the  vessel,  its  capacity,  and  tlie 
quantity  of  liquid  (by  measure)  or  solid  (by  weight)  contamed 
therein.  4.  Where  and  when  did  you  proceed  to  make  the  analysis, 
and  where  was  the  substance  kept  during  the  intermediate  period  t 
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5.  Did  any  one  assist  you,  or  did  you  make  the  analysis  your- 
self ■/  6.  Physical  characters  of  the  substance.  7.  Processes  and 
tests  employed  for  determining  whether  it  contained  poison.  All 
the  steps  of  these  processes  need  not  be  described  ;  a  general  out- 
line of  the  analysis  will  suffice.  A  magistrate  may  thus  satisfy 
himself  by  an  appeal  to  others  (if  necessary)  whether  the  analysis 
has  or  has  not  been  properly  made.  8.  Supposing  the  substance 
to  contain  poison — is  this  in  a  piu-e  state  or  mixed  with  any  other 
body  ?  9.  The  strength  of  the  poison,  if  an  acid,  or  if  it  be  in 
solution  :  in  all  cases  the  quantity  of  poison  found,  determined  if 
possible  by  actual  weigliing.  10.  Supposing  no  poison  to  be  con- 
tained in  it,  what  was  the  nature  of  the  substance  ?  Did  it  contain 
anything  of  a  ncxious  nature,  i.e.  hkely  to  injure  health  or  destroy 
life  1  11.  Could  the  supposed  poisonous  substance  exist  naturally 
or  be  produced  spontaneoiisly  within  the  body  ?  12.  Was  it  present 
in  any  of  the  liquids  or  solids  employed  in  the  chemical  analysis  ? 
13.  Was  it  contained  in  any  of  the  articles  of  food  or  medicine  taken 
by  the  deceased  ?  14.  Is  its  presence  to  be  ascribed  to  the  use  of 
any  mineral  matter  employed  by  injection  after  death  for  the  pre- 
servation of  the  body  of  the  deceased  ?  15.  What  quantity  of  poison 
was  actually  separated  in  the  free  or  absorbed  state  ? "  16.  How 
much  of  the  substance  found  would,  rnider  the  circumstances  be 
likely  to  destroy  life  1  ' 

There  are  few  reports  in  which  answers  to  many  of  these  ques- 
tions, although  not  formally  put,  will  not  be  required ;  and  unless 
the  whole  of  them  are  borne  in  mind  by  the  operator  at  the  time 
an  analysis  is  undertaken,  those  which  are  omitted  can  never  re- 
ceive an  answer,  however  important  to  the  ends  of  justice  that 
answer  may  ultimately  become. 


CHAPTER  19, 

THE  EVTOENCE  OF  POISONING  FEOM  CHEMICAX  ANAXYSIS.— CEEMICAT  EVmENCP 
NOT  ABSOLUTELY  NECESSABY.  —  ALL  POISONS  NOT  DETECTABLE  BY 
CHEMISTHY.  — EULES  FOE  CONDUCTING  A  MEDICO-LEGAL  ANALYSIS  — 
EVIDENCE  FBOM  TEACES  OF  POISONS.— DIALYSIS  OF  LIQUmS.— FAILUEf'of 
CHEMICAL  EVIDENCE.- CAUSES.— LOSS  OF  POISONS  BY  ABSOEPTION  AT^n 
ELIMINATION.— DECOMPOSITION  IN  THE  LIVING  AND  DEAD  BODY. 

Convictions  without  Chemical  evidence.—It  has  been  supposed  that 
chemical  evidence  of  poisoning  was  always  necessary,  and  that  th« 
corpus  delicti  was  not  made  out  unless  the  poison  were  discovei-P^ 
by  a  chemical  analysis.  This,  however,  is  not  a  correct  view  of 
the  matter.  There  are  many  poisons  which  cannot  at  present  be 
detected  by  chemical  analysis,  and  among  those  suscept  We  of 
analysis,  there  are  numerous  circumstances  which,  irrespective  of 
a  cnmmal  tampering  with  the  viscera,  may  occur  io  ^vTent  tljl 
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detection  in  the  food,  tlie  vomited  matters,  or  the  contents  of  the 
stomach  and  bowels.    (See  the  cases  of  Dr.  Alexander  {ante,  i).  27) ; 
and  Humphreijs  (ante,  p.  73.)    If  such  a  principle  were  recognized 
by  law,  many  criminals  would  escape  conviction.    All  that  is  re- 
quired' legally,  is  that  there  should  be  satisfactory  proof  of  a  per- 
son having  died  from  poison  ; — the  discovery  of  poison  in  the  body 
is  not  necessarily  evidence  of  its  having  caused  death,  nor  is  its 
non-discovery  evidence  that  death  has  not  been  caused  by  it.  If 
by  symptoms  and  appearances,  with  or  without  moral  circum- 
stances, it  can  be  made  clear  to  the  minds  of  a  jury  that  death  has 
been  caused  by  poison,  nothing  more  is  required  ;  the  evidence 
from  chemical  analysis  may  be  then  safely  dispensed  with.  Hence, 
it  must  not  be  supposed  that  a  charge  of  poisoning  cannot  be 
sustained  in  the  absence  of  chemical  proof  of  the  nattu-e  of  the 
substance  taken.    The  fact  of  a  poison  having  been  used,  as  well 
as  its  nature,  may  be  determined  by  physiological  and  pathological 
evidence,  as  well  as  by  other  circumstances.  In  the  case  of  Donellan, 
already  referred  to  (p.  75),  the  only  evidence  of  the  nature  of  the 
poison  used,  was  the  odour  of  laurel-water  perceived  by  the  mother 
of  the  deceased.    The  effects  which  followed  made  up  for  the  want 
of  cheiTiical  proof  of  its  nature.    As  some  objections  have  been 
offered  to  the  propriety  of  a  conviction  in  this  case,  I  may  refer  to 
others— one  the  case  of  a  man  named  Thorn,  tried  at  the  Aberdeen 
Autumn  Circuit,  1821,  for  poisoning  a  person  named  MitcheU  with 
arsenic.    No  trace  of  poison  could  be  detected ;  but  a  conviction 
very  properly  took  place  on  evidence  from  symptoms  and  appear- 
ances   coupled  with  moral  circumstances.    Another  mstance  oc- 
curred at  the  Monaghan  Lent  Assizes,  1841,  where  a  woman  was 
convicted  of  poisoning  her  husband,  although  the  nature  of  the 
poison  could  not  be  determined  by  the  most  carefully  conducted 
chemical  analysis.    The  poison  was  considered,  from  the  aUeged 
taste  and  symptoms,  to  have  been  aconite. 

In  Humphreys'  case  {ante,  p.  73),  the  medical  and  moral  facts 
rendered  it  clear  that  th&man  had  died  from  the  effects  of  od  oi 
vitriol,  administered  to  him  by  liis  wife  ;  but  not  a  trace  of  this 
noison  could  be  detected  in  the  body  of  the  deceased,  although 
he  survived  the  effects  only  two  days.  The  jury,  however,  were 
satisfied,  from  other  proofs,  that  death  had  been  caused  by  poison, 
and  the  wife,  who  committed  the  crime,  was  convicted  and  exe- 
cuted. In  the  case  of  Dr.  Castaing,  who  was  tried  m  1823,  before  a 
French  tribunal,  for  the  murder  of  his  friend  5a|?ei,  by  the  admims- 
tration  of  morphia,  no  poison  was  found  m  the  body  by  several 
eminent  chemists  ;  yet  the  symptoms  and  moral  evidence  were  con- 
sidered to  have  furnished  satisfactory  proof  of  the  crime,  and  the 
prisoner  was  convicted  and  executed.  The  case  of  the  notorious 
William  Palmer,  furnishes  an  additional  illustration,  if  any  were 
needed  that  medical  and  moral,  without  chemical  evidence,  will 
suffice  to  procure  a  conviction  in  a  charge  of  poisoning. 
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It  is,  therefore,  now  a  well-kno\Yn  and  admitted  fact,  that  a  person 
may  die  from  poison,  and  no  poison  be  found  by  chemical  analysis 
in  the  body.  There  is  a  popular  but  erroneous  notion,  that,  if  poison 
camiot  be  produced  from  a  dead  body  in  a  visible  and  tangible 
form,  then,  supposing  proper  skill  to  have  been  employed,  the  only 
inference  to  be  drawn  is,  that  no  poison  was  taken,  and  that  death 
was  caused  by  disease.  Tliis  would  be  bringing  the  question  of 
death  from  poison  to  a  very  simple  issue  indeed.  It  would  be 
casting  aside  physiology  and  pathology,  and  requiring  our  law- 
authorities  to  place  entire  and  exclusive  confidence  in  the  criicible 
and  test-tube  of  a  chemist — sometimes  prepared  to  swear  to  the 
presence  of  a  quantity  which  he  can  neither  see  nor  wei^h !  There 
are  many  poisons  which  do  not  admit  of  detection  by  chemical 
analysis,  but  their  lethal  nature  may  be  clearly  established  by 
physiological  experiments.  Thus  there  are  no  chemical  processes 
by  which  the  poison  of  castor-oil  seeds — of  the  common  laburnum 
—of  the  poisonous  fungi— of  darnel,  the  Calabar  bean,  the  poison 
of  the  oenanthe  crocata,  and  some  other  vegetables— can  be  sepa- 
rated and  demonstrated  to  exist  after  death  in  the  blood,  liver  or 
tissues  ?  Hence  the  statement  that  no  person  can  die  from  Dois'on 
except  the  poison  be  found  in  the  body,  is  a  mockery,  a  delusion' 
and  a  snare,  admirably  adapted  to  cover  a  mviltitude  of  secret 
deaths  from  poison,  wliich,  but  for  this  dogma,  might  be  revealed 
by  pathology  and  physiology.  It  is  all  the  more" dangerous,  be- 
cause the  history  of  crime  shows  us  that  the  arts  of  the  murderer 
especially  of  the  scientific  or  professional  murderer,  are  daily 
becoming  more  refiped.  I  might  add  largely  to  the  Hst  of  poisons 
which  either  by  their  nature,  by  their  tremendous  power  in  very 
smaU  doses,  or  by  the  mode  in  which  they  are  introduced  into  the 
system,  would  infallibly  produce  death  without  leaving  a  physical 
or  chemical  trace  of  their  presence  in  the  body.  Even  in  arsenical 
poisoning,  there  maybe  thus  an  entire  failure  of  chemical  evidence 
(See  case  by  Sir  R.  Ohristison,  op.  cit.  p,  319.) 

A  medical  jurist  must,  however,  take  care  not  to  fall  into  the 
opposite  extreme,  and  give  an  opinion  that  death  has  taken  place 
from  poison  when  no  poison  can  be  found,  and  there  is  no  supple- 
mentary medical  evidence  of  poisoning.  The  case  of  Mrs  Gulliver 
on  whose  body  an  mquest  was  held  at  West  Haddon,  in  Northamp- 
tonshire, m  January  1874,  furnishes  a  sad  iUustration  of  the 
danger  of  basing  a  medical  opinion  of  death  from  poison  on  hypo 
thetical  grounds.    The  deceased,  set.  74,  cUed  suddenly  after  a  few 
days  illness.    On  the  night  before  her  death,  a  medical  man  saw 
her  and  found  that  she  had  disease  of  the  heart.    He  f^ave  a  cer 
tificate  accordingly.    A  rumour  was  circulated  that  she  had  died 
from  poison,  and  a  month  after  death  her  body  was  exhumed 
and  examined.    All  the  organs  were  found  healthy  excepting  the 
heart,  which  was  in  a  state  of  advanced  fatty  deo-eneration 

A  chemical  expert,  Mr.  Rodgers,  made  an  analysis  of  the 
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viscera,  and  stated  that  he  could  find  no  poison  which  would 
account  for  death  ;  but  he  had  detected  '  traces '  of  morpliia.  (On 
this  alleged  finding  of  traces,  some  remarks  have  been  elsewhere 
made.  See  ante,  p.  138.)  '  With  the  state  of  heart  described,  he 
should  have  expected  Mrs.  Gulliver  to  have  had  fainting  attacks, 
and  at  any  time  a  fatal  syncope.'  In  spite  of  the  opinion  thus 
civen,  and  which  was  thoroughly  consistent  with  the  facts  proved, 
he  went  out  of  his  way  to  suggest  that  the  cause  of  death  was  '  some 
volatile  noxious  substance  given  to  the  deceased  immediately  prior 
to  death,  but  which  he  was  unable  to  detect.' 

The  usual  medical  attendant  of  deceased  had  in  his  evidence 
stated  that  when  he  saw  the  body,  soon  after  death,  it  had  a  high 
temperatm^e,  i.e.  that  it  was  unusually  warm.  On  this  loose  obser- 
vation, the  chemical  expert  based  his  opinion  that  Mrs.  GuUiver 
had  died  from  some  volatile  poison,  and  not  from  disease.  The 
only  person  with  her  at  the  time  of  death  was  a  niece,  the  wife  of 
a  medical  practitioner,  who  was  acting  as  nurse  to  her  aunt.  On 
hearing  of  the  charge  of  murder,  thus  brought  against  her  by  mi- 
plication,  she  destroyed  herself  with  poison  !  _ 

It  is  scarcely  necessary  to  say  that  the  medical  opmion  was 
based  on  a  pure  mistake,  and  on  an  entire  ignorance  of  the  con- 
ditions required  for  the  cooling  of  the  body.  The  disease  of  the 
heart  was  alone  sufficient  to  account  for  sudden  death  m  an  aged 
woman.  There  were  no  symptoms  or  appearances  indicative  of 
poisoning  ;  there  was  no  poison  in  the  body  to  account  for  death, 
and  the  sucrgestion  that  a  volatile  poison  had  been  used  just  before 
death  which  could  not  be  detected  by  chemical,  processes,  can  only 
be  described  as  a  reckless  hypothesis,  without  any  reasonable  foun- 
dation If  loose  statements  of  this  kind  are  received  as  medical 
evidence  in  the  absence  of  facts,  any  person  who  is  m  attendance 
on  the  dying,  maybe  involved  in  a  charge  of  murder  !  (Med 
Times  and  Gazette,'  Jan.  17,  1874,  p.  72  British  Med  Jour. 
Jan.  17  and  24,  1874,  pp.  89,  113,  125.  '  Pharm.  Joiir.  Jan.  1^, 
1874,  p.  584,  and  '  Guy's  Hosp.  Reports,  Aprd  1874.)  • 

When  the  other  branches  of  evidence  (symptoms  and  appear- 
ances) are  weak  or  defective,  the  detection  of  poison  by  chemica 
analysis  is  of  such  importance,  that  if  it  fail,  an  acquittal  wiU 
follow  Conioined  with  strong  moral  circumstances,  chemical  evi- 
dence'wiU  often  lead  to  conviction  when  the  appearances  m  the 
body  are  entirely  wanting,  and  the  evidence  from  symptoms  is  im- 
perfect. The  great  value  of  chemical  evidence,  m  otherwise  doubt- 
ful cases  of  poisoning,  is  frequently  shown  m  the  detection  of 
poison  in  bodies  which  are  exhumed  many  months  or  years  after 
burial,  when  all  appearances  are  destroyed  by  decomposition.  Me 
cannot  therefore  be  surprised  to  find  that  it  is  this  branch  of  evi- 
dence which  is  deemed  most  satisfactory  to  the  public  mmd,  and 
which  is  earnestly  sought  f or  by  oiu-  law-authorities  on  charges  of 
poisoning.  The  reason  is  that,  in  most  cases,  m  the  hands  of  a 
trustworthy  and  discreet  analyst,  it  demonstrates  at  once  the  means 
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of  death ;  while  symptoms  and  appearances,  especially  when  deposed 
to  by  inexperienced  witnesses,  are  fallible  criteria. 

Bules  for  conducting  an  analysis. — Before  proceeding  to  the 
analysis  of  any  suspected  substance,  we  should,  if  possible,  make 
ourselves  fully  acquainted  either  with  the  symptoms  or  appear- 
ances, or  both,  observed  in  the  person  suspected  to  have  been 
poisoned.  AVe  may  by  a  knowledge  of  these  facts  determine,  a 
priori,  whether  we  shall  have  to  search  for  a  neurotic,  irritant,  or 
con'osive  substance.  The  kind  of  poison  may  often  he  predicted 
from  the  sjonptoms  and  appearances,  and  our  analysis  directed 
accordingly. 

The  chemical  evidence  may  be  divided  into  several  branches. 
The  analysis  may  extend — 

1.  To  the  pm"e  poison.  We  may  be  required  to  state  the  na- 
ture of  a  substance  (part  of  the  poison  administered)  found  in  the 
possession  of  a  prisoner,  or  lying  near  the  deceased. 

2.  The  analysis  may  be  confined  to  a  portion  of  the  substance 
of  which  the  affected  party  partook ;  and  here  the  poison  is  usually 
mixed  with  liquids  or  solids  of  an  organic  nature.  The  steps 
of  the  analysis  are  then  rather  more  difficult,  a.  There  may 
have  been  various  substances  combined  in  a  meal,  and  the  poison 
have  been  mixed  with  one  substance  only.  This  wUl  show  the 
necessity  for  examining  separately  the  various  articles  used  at  a 
meal,  if  we  wish  to  discover  the  real  vehicle  of  the  poison,  b. 
Symptoms  of  poisoning  may  occur  after  the  eating  of  a  pudding. 
A  part  of  the  pudding  may  be  analysed,  and  no  poison  discovered  ; 
because  the  poison,  instead  of  being  incorporated  with  the  dough, 
may  have  been  loosely  sprinkled  like  flour  over  the  exterior  only, 
c.  A  similar  circumstance  may  occiir  in  the  poisoning  of  a  dish  of 
meat.  The  gravy  may  be  poisoned,  and  not  the  meat.  A  case  of 
tliis  kind  occiuTed  to  Sir  R.  Christison.  A  whole  family  was  at- 
tacked with  symptoms  of  poisoning  after  a  meal  on  roast-beef. 
The  meat  was  examined,  but  no  poison  could  be  discovered.  It 
was  then  ascertained  that  the  poison  had  been  mixed  with  the 
gravy,  and  that  those  who  had  taken  the  meat  without  the  gravy, 
had  suffered  but  slightly.  In  one  instance,  referred  to  me,  arsenic 
was  placed  instead  of  salt  on  the  edge  of  the  plate  of  the  deceased 
(p.  77.  The  Qiteen  v.  J ennings,  Berks  Lent  Assizes,  1845).  No  other 
person  experienced  symptoms  of  poisoning  after  the  meal,  except 
the  chUd  who  ate  out  of  that  plate.  In  the  case  of  Bodle,  tried  in 
1833,  the  deceased  was  proved  to  have  been  poisoned  by  arsenic  ad- 
ministered in  coffee.  The  coffee  was  kept  ground  in  a  bottle,  to 
which  every  one  of  the  family  had  access ;  and  there  could  be  but 
Httle  doubt,  from  the  circumstantial  evidence,  that  the  poison  had 
been  mixed  with  the  coffee  in  this  bottle.  That  which  remained  in 
the  bottle  was  carefiilly  examined  by  the  late  Mr.  Marsh,  but  no 
trace  of  arsenic  could  be  detected.  The  poison  had  most  probably 
been  mixed  with  the  upper  stratum  only  of  the  powdered  coffee, 
and  the  whole  of  the  poisoned  portion  had  been  used  for  breakfast.' 
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A  remarkable  fact  was  brought  out  in  the  case  of  the  Qiceen  v. 
Edwards  (Central  Criminal  Court,  November  1844.)  The  deceased, 
it  was  stated,  had  died  from  drinking  part  of  the  contents  of  a 
bottle  suspected  to  contain  sugar  of  lead — but  it  was  proved  that 
some  of  the  same  liquid  had  been  drunk  by  another  person  the 
night  previously  without  any  injury  resulting.  The  medical  wit- 
ness explained  this  by  saying  that  the  poison  existed  as  a  crust  in 
the  bottle,  which  might  have  been  detached  in  one  case  and  ad- 
herent in  the  other.  A  somewhat  similar  case  is  given  under  the 
section  on  Carbonate  of  Lead.  (See  that  comiDOund,  post.)  Facts 
of  this  kind  are  of  some  medico-legal  importance  :  they  will  often 
enable  a  witness  to  explain  certain  anomalies  in  cases  of  poisoning. 
By  bearing  them  in  mind,  it  is  easy  to  understand  how  it  is  that 
one  or  two  persons  only  will  suffer  at  a  meal  made  in  common  or  on 
the  same  article  of  food,  while  others  will  escape  (p.  77). 

3.  The  chemical  analysis  may  be  directed  to  the  matters  vomited 
and  evacuated.  In  irritant  poisoning,  a  large  quantity  of  poison  is 
often  expelled  in  this  manner,  and  may  be  detected  especially  in 
the  matter  j^rsi  vomited.  In  a  suspected  case,  an  immediate  analy- 
sis should  be  made  of  the  matters  ejected  from  the  stomach.  They 
may  be  regarded  as  furnishing  to  the  medical  jurist  the  proofs  re- 
quired to  establish  the  corpus  delicti.  Supposing  that  the  results 
of  the  analysis  of  vomited  matters  are  negative,  the  urine  or  an 
evacuation  should  be  examined.  WitHn  two  or  three  hours  after 
the  suspected  substance  has  been  taken,  if  mineral  poison,  it  may 
be  xistially  detected  in  the  urine. 

4.  If  death  has  ensued,  an  analysis  of  the  contents  of  the 
stomach  and  intestines  must  be  made.  Supposing  no  vomiting  to 
have  occiured,  or  that  this  has  been  slight,  and  death  has  taken 
place  speedily,  then  we  may  expect  to  find  abundant  evidence  of  the 
poison  in  the  viscera.  If  no  poison  should  be  found  in  the  stomach 
— the  contents  of  the  duodenum  and  the  other  small  intestines,  as 
well  as  of  the  rectum,  must  be  separately  examined.  If  the  poison 
cannot  be  detected  in  the  contents  of  the  stomach  and  intestines,  it 
must  be  sought  for  in  the  tissues  of  the  viscera,  especially  of  the 
liver  and  spleen. 

As  a  summary  of  the  various  conditions  under  which  poison 
may  be  discovered  by  chemical  analysis,  it  may  be  stated,  that  in 
the  livw'ig  body,  chemical  evidence  is  derivable  from  an  examina- 
tion : — 1.  of  the  matters  vomited  ;  2.  of  the  evacuations  ;  and  3. 
of  the  urine  :  in  the  dead  body  poison  may  be  found  free.  1.  in  the 
stomach  ;  2.  in  the  small  intestines  ;  3.  in  the  rectum  ;— or  ab- 
sorbed ;  4.  in  the  blood  ;  5.  in  the  liver ;  6.  in  the  spleen  and 
kidneys  ;  7.  in  the  heart ;  8.  in  the  lungs  ;  9.  in  the  muscles. 

It  is  obvious  that  one  or  several  of  these  sources  of  chemical 
evidence  may  be  wanting,  and  it  is  rare  in  any  one  case  of  criminal 
poisoning  that  all  are  open  to  a  medical  witness.  The  detection  of 
poison  in  the  vomited  matters  during  life,  and  in  the  stomach,  in- 
testines, Hver,  or  other  organs  after  death,  is,  of  course,  the  most 
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satisfactory  kind  of  chemical  evidence ;  since,  cceteris  paribus,  it  is 
a  clear  proof  of  poison  having  reaUy  been  taken.    It  is  difficult  to 
admit  the  supposition  that  it  should  have  been  designedly  intro- 
dxiced  after  death ;  besides,  in  tliis  case,  the  absence  of  all  marks 
of  vital  reaction,  and  of  any  symptoms  during  life  indicative  of 
poisoning,  would  remove  such  a  suspicion,  should  it  arise.  The 
detection  of  poison  in  the  urine  actually  passed  by  the  patient,  is  a 
clear  proof  that  it  has  been  absorbed  and  eliminated  from  the  living 
body.    If  the  poison  be  detected  as  a  deposit  in  the  tissues  of  any 
of  the  organs,  and  due  allowance  be  made  for  imbibition  from  the 
adjacent  viscera,  there  can  be  no  doubt  of  its  having  been  intro- 
duced into  the  body  dm-ing  life.    The  presence  of  poison  in  the 
stomach  and  bowels,  or  their  contents,  with  such  marks  of  vital 
reaction  as  are  known  to  be  produced  by  the  particular  substance, 
as,  for  instance,  inflammation  in  the  case  of  the  irritants,  afibrds 
the  strongest  presumptive  evidence  of  death  from  poison,  open  to 
be  rebutted  by  other  proofs  of  death  from  disease,  under  which  the 
deceased  may  have  been  labouring  at  the  time. 

Medical  evidence  from  traces  of  poison. — '  Traces,'  or  unweighable 
quantities,  are  the  ignes  fatui  of  toxicologists.  One  analyst  will 
rely  upon  the  chemical  effects  produced  by  the  five  hundredth  part 
of  a  grain,  another  will  put  liis  faith  in  the  thousandth,  and  a  third 
will  even  go  to  the  one  hundred-thousandth  or  the  millionth  !  I 
iave  taiown  an  expert  to  arrive  at  a  conclusion  one  day  that  he 
had  discovered  '  traces '  of  poison,  while  the  next  day,  on  further 
consideration,  he  rejected  the  chemical  results  as  unsatisfactory, 
simply  because  the  quantity  was  too  small  to  admit  of  any  fair  or 
reasonable  corroboration.  In  an  examination,  made  some  years 
since,  of  an  important  case  of  alleged  murder  by  jwisoning,  in  which 
I  was  joined  with  the  late  Dr.  Miller  and  another  experienced 
chemist,  two  of  us  considered  that  there  were  'traces'  of  the  poison 
in  a  certain  organ,  and  one,  that  they  were  not  reliable.  As  there 
was  this  difference  of  opinion,  we  rejected  the  chemical  results  as 
unsatisfactory. 

A  reUance  upon  minute  and  uncorroborated  results,  led  Orfila 
to  affirm,  erroneously  as  it  has  since  been  proved,  that  arsenic  was 
a  normal  constituent  of  the  animal  body.  An  undue  confidence 
in  the  tests  for  morphia,  when  applied  to  organic  liquids,  led  an 
English  '  expert '  to  swear  to  the  presence  of  traces  of  this  alkaloid 
m  a  stomach,  and  to  its  having  been  the  cause  of  death,  in  a  case  in 
which  he  was  subsequently  obliged  to  admit  that  he  was  in  error 
('Pharmaceutical  Journal,'  Jan.  1855,  p.  350;  and  Feb  1858 
p.  443  ;  also  'Guy's  Hospital  Reports,'  Oct.  1857,  p.  497.)  In  a 
more  recent  case  another  expert  of  less  experience  swore  positively 
to  the  presence  of  '  traces '  of  morphia  in  the  contents  of  a  stomach 

I  of  a  lady,  when  there  was  no  evidence  to  show  that  any  had  been 
admmistered  to  her,  or  that  she  had  suflFered  from  any  of  the  symp- 
toms of  poisoning  with  morphia.  (Case  of  Mrs.  Gulliver,  Jan  i874 

I  anie,  p.  143.)  ,  «cvii.  xc**, 

!  L  2 


148  TRACES  Oir  POISON.  NON-DETECTION. 

Beyond  donbt,  some  poisons  may  be  detected  in  smaller  quan- 
tities than  others.  A  witness  might  rely  upon  traces  of  arsenic,  but 
he  would  hesitate  to  swear  to  the  presence  of  such  an  alkaloid  as 
morphia  when  operating  on  an  unweighable  quantity.  No  toxico- 
logist  has  worked  this  question  to  a  greater  or  more  minute  exteni 
than  Dr.  Wormley,  an  American  professor  of  chemistry  and  toxico- 
loo-y.  He  has  determined  the  limits  of  all  the  known  tests  for  all 
ordinary  poisons.  ('Micro-Chemistry  of  Poisons.')  Referrii^  to 
morphia,  he  says  (p.  483)—'  No  one  of  the  tests,  taken  alone,  is 
peculiar  to  this  alkaloid.  ...  It  must  be  admitted,  however,  that 
in  regard  to  delicacy  of  reaction  the  tests  at  present  known  for 
the  identification  of  morphia  are  inferior  to  those  of  many  of  the 
other  alkaloids,  and,  moreover,  this  alkaloid  is  more  difficult  than 
most  others  to  separate  from  foreign  organic  substances.' 

Leaving  out  of  the  question  the  skill  of  the  analyst  and  the  na- 
ture of  the  substance,  there  is  one  universal  and  satisfactory  test 
by  which  the  existence  of  '  traces '  of  poison  may  be  confirmed  or 
disproved.  No  poison  can  be  taken  into  the  living  body  or  remam 
there  without  producing,  sooner  or  later,  certain  well-known  effects. 
If  this  physiological  evidence  is  not  forthcoming,  it  is  far  more  pro- 
bable that  the  '  unweighable  '  substance  has  deceived  the  analyst, 
than  that  an  active  poison  can  have  been  taken  without  producing 
symptoms  or  destroying  life.  Cases  of  this  description,  affectmg  as 
they  do  life  and  reputation,  show  the  absolute  necessity  of  a  pubhc 
prosecutor,  competent  to  sift  evidence  before  the  exhumation  of  a 
dead  body  is  allowed  to  take  place.  _^  ,      j  1 

Wlien  but  infinitesimal  traces  of  poison  are  discovered,  and  large 
quantities  of  chemicals  have  been  used  for  its  extraction,  as  mwhat 
SirR  Cliristison has  properly  designated  the  'enthusiastic  analyses 
of  some  French  medical  jurists,  it  would  be  unsafe  to  base  any  con- 
clusion upon  the  results.    Thus,  in  a  cause  celehre  which  occurred 
in  1840  in  France  (case  of  Madame  Laffarge),  the  medical  witnesses, 
in  order  to  extract  the  poison,  boiled  up  the  body  with  many  gal- 
lons of  water  and  acids.    The  body  of  the  husband  underwent 
decoction  in  large  iron  cauldrons  outside  the  court,  while  the  wife 
was  on  her  trial  for  the  murder  witliin  !  The  quantity  of  sulphuric 
acid,  nitric  acid  and  nitre,  which  must  have  been  used  on  this  occa- 
sion was  so  great,  that  there  was  good  reason  to  suspect  the  probable 
introduction  of  small  traces  of  poison  a6  exim-the  whole  of  the 
arsenic  found  in  the  body  not  exceeding  the  130th  of  a  gram.  A 
jury  would,  undoubtedly,  be  fuUy  justified  m  rejectmg  chemical 
evidence  procured  by  such  means,  ^       .      .  1.  +1,^ 

Causes  of  the  non-detection  of  poison.— Bnt  let  us  take  the  case, 
that  chemical  evidence  is  entirely  wanting,  and  tha,t  no  poison  is 
detected  under  any  of  the  circumstances  mentioned  :  if  there  be 
other  facts  to  render  death  from  poisoning  probable,  we  must  en- 
deavour to  explain  why  this  important  branch  of  evidence  has 
failed  There  are  few  medical  jurists  who  have  not  met  Avith  cases 
in  which,  although  undoubtedly  death  was  occasioned  by  poison. 
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either  irritant  or  narcotic — not  a  trace  of  the  noxious  substance 
could  be  detected  in  the  solids  or  liquids  of  the  body.  The  non- 
discovery  of  poisons  in  cases  of  poisoning  may  depend  : — 

1.  On  the  nature  of  the  poison. — Mineral  poisons,  if  present,  may 
in  general  be  identified  with  certainty  in  the  dead  body,  but  the 
greater  number  of  vegetable  poisons,  when  diffused  through  the 
body,  are  beyond  the  reach  of  chemical  analysis.  Botanical  cha- 
racters may  sometimes  serve  to  point  out  the  nature  of  the  sub- 
stance ;  but  only  in  those  instances  in  which  the  plant  has  been 
swallowed  in  the  state  of  leaves,  roots,  or  seeds.  If  the  extract 
or  inspissated  jiiice  has  been  administered,  or  if  the  poison  were 
in  the  form  of  infusion,  tincture,  or  decoction,  a  chemical  analysis 
Avill  commonly  be  of  no  avail.  The  processes  for  the  separation  of 
the  alkaloids,  morphia,  strychnia,  brucia,  veratria,  nicotina  and 
others  have  been  greatly  improved,  but  they  still  involve  many 
difficulties  compared  with  mineral  poisons.  Persons  who  are  lolled 
by  these  powerful  agents  commonly  die  rapidly,  so  that  there  is  no 
time  for  the  deposit  of  any  large  amount  of  poison  in  the  liver  or 
other  organs.  Some  of  the  alkaloids,  when  isolated  from  organic 
matter  in  a  piu'e  state,  admit  of  detection  in  any  quantity  visible 
to  the  eye,  up  to  the  thousandth  of  a  grain  or  less,  but  the  practical 
difficulty  is  to  separate  them  from  the  large  amount  of  organic 
matter  in  which  they  are  contained,  in  a  state  sufficiently  pure  for 
the  application  of  tests. 

Dialysis.— It  would  be  impossible  to  apply  chemical  tests  to  the 
liquids  of  the  stomach  and  intestines  ;  but  the  process  of  dialysis, 
as  suggested  by  the  late  Professor  Graham,  will  often  enable  a 
medical  jiirist  to  procure  rapidly  a  portion  of  liquid  sufficiently 
free  from  organic  matter  for  preliminary  testing.  Tliis  process  can 
only  be  applied  to  substances  dissolved.  All  crystallizable  or 
crystalloidal  bodies  soluble  in  water,  and  all  the  acids  can  be  thus 
separated  from  blood,  mucus,  milk,  gruel,  and  other  viscid  articles 
of  food. 

A  thin  layer  of  gutskin  or  parchment  is  tied  securely  round 
the  open  mouth  of  a  short  wide  test  tube,  which  has  been  cut  so  as 
to  be  open  at  the  other  end.    This  is  fitted  to 
a  hole  in  a  layer  of  cork,  and  the  cork  is  fitted 
to  a  beaker,  so  that  the  tube  may  be  raised  or  fi" 
lowered  at  pleasure.  (Fig.  3.)  A  small  portion  of 
the  contents  of  the  stomach,  if  very  viscid,  should 
be  diluted  with  a  little  water,  and  if  not  acid, 
acidulated  with  acetic  acid.    A  small  quantity 
of  distilled  water  is  now  placed  in  the  beaker, 
and  the  tube  containing  the  liquids  for  dialysis 
is  lowered  into  the  water,  and  it  is  allowed  to  ^ 
remain  there  for  two  or  tliree  hours.  '  iiiiiiiiiiiniii  nj 

Some  indications  of  the  nature  of  the  poison  ^^^^^^^^^ 
may  then  be  detected  in  the  water  by  the  ordi-  Beaker  and  tube  for  the 
nary  tests  :  but  the  process  will  not  be  complete  "i"^^  P°i^°"s. 

until  after  the  lapse  of  twenty-four  hours.    The  dissolved  poison 
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Fig.  4. 


is  slowly  transferred  to  the  water  through  the  membrane,  while 
the  colloid  organic  substance  remains  in  the  tube.  The  quantity  of 
distilled  water  placed  in  the  beaker  should  be  about  four  or  live 
times  as  much  as  that  of  the  organic  liquid  in  the  tube.  It  may  be 
easily  concentrated  by  evaporation,  and  one  portion  tested  for  the 
metals  by  sulphuretted  hydrogen— a  second  for  the  acid  poisons, 
and  a  third  for  the  alkaloids. 

For  the  separation  of  the  alkaloids,  a  larger  proportion  of  ma- 
terial is  required,  and  a  glass- vessel  of  a  conical  shape  is  convenient. 

The  level  of  the  liquids  should  be  the  same 
in  the  beaker  and  dialyser,  and  gutskin,  or 
thin  bladder  without  holes  will  be  found 
better  than  parchment  paper.   (Fig.  4.) 

This  process  is  chiefly  fitted  for  the 
preliminary  testing  of  the  fluid  contents  of 
the  stomach.  It  is  impossible  by  it  to 
separate  the  whole  of  the  poison,  and  it 
frequently  happens  that  a  small  quantity 
of  organic  matter,  including  some  colour- 
ing matter,  passes  through  the  membrane 
with  the  poison. 

Poisons  that  are  of  a  highly  volatile 
nature  may  be  speedily  dissipated  ;  so  that 
i  in  a  few  hours,  or  a  few  days  after  death, 
none  may  be  discovered.  Alcohol  is  well 
known  to  pass  away  so  rapidly,  that  no 
spirituous  odour  may  be  perceived  in  the 
contents  of  the  stomach,  although  the  person  may  have  died  speedily, 
and  the  body  be  inspected  within  six  or  eight  hours  after  death. 
Prussic  acid,  chloroform  and  nicotina  may  be  in  like  manner  rapidly 
lost  or  decomposed.    (See  Prussic  Acid.) 

2.  Influence  of  vomiting  and  purging.— The  non-detection  of 
poison  in  the  stomach  and  bowels  may  be  owing  to  its  having  been 
expelled  by  excessive  vomiting  and  purging.  In  all  such  cases, 
however,  the  poisonous  substance  ought  to  be  found  in  the  vomited 
matters,  if  these  are  forthcoming.  Vomiting  and  purgmg  camiot 
however,  affect  that  portion  of  poison  wliich  has  been  absorbed  and 
deposited  in  the  organs.  The  quantity  actually  taken  by  deceased 
has  not  so  much  influence  on  the  power  of  detection  as  the  quantity 
which  remains  in  the  body  at  the  time  of  death.  This  is  subject 
to  great  variation,  according  to  the  time  which  the  person  sm-^nves. 

3.  -Loss  by  absorption  and  elimination.— Bohd  mineral  poisons 
are  usually  detected  without  difliculty,  because  they  are  geiieraUy 
administered  criminaUy  in  large  doses  ;  but  m  cases  of  clironic 
poisoning,  i.e.  where  the  substance  is  admimstered  m  small  doses 
at  long  intervals,  chemical  analysis  will  sometimes  faU  :  for  the 
poison  may  have  become  entirely  absorbed  and  eUmmated.  llius, 
if  the  dose  of  arsenic  be  small,  if  the  poison  be  taken  m  a  state 
favourable  for  absorption,  i.e.  in  solution,  or  the  person  survive  tor 
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a  period  of  two  or  three  weeks,  no  trace  of  the  substance  may  be 
found  in  the  body.    (See  ante,  'Elimination  of  Poisons,'  p.  28.) 

A  remarkable  case  of  chronic  poisoning  with  arsenic  and  the 
entire  failure  of  medical  evidence  to  show  its  j)resence  in  the  body, 
is  related  by  Sir  R.  Christison  to  have  occurred  in  Scotland.  (Op. 
cit.  p.  319.) 

When  the  poison  has  been  administered  in  very  small  quantity 
none  may  be  found  after  death.  Dr.  Edwards  has  reported  the 
cases  of  five  children  poisoned  by  coloured  sweetmeats  :  the  poison 
had  been  taken  in  small  quantity  and  in  repeated  doses.  Three 
died,  but  arsenic  was  found  only  in  the  stomach  of  one  of  these, 
although  the  cause  of  death  was  the  same  in  all.  ('  Pharm.  Journal,' 
February  1857,  p.  417.) 

4.  Decomposition  of  poison  in  the  living  body.  — It  has  been  long 
known  to  toxicologists  that  although  phosphorus,  by  reason  of  the 
luminosity  of  its  vapour  in  the  dark,  is  susceptible  of  detection  in 
the  most  minute  quantities,  it  is  rare  that  any  of  the  poison  can  be 
detected  in  a  case  in  wliich  the  person  has  survived  a  few  hours  or 
days.  Tliis  is  owing  to  its  rapid  oxidation  in  the  living  and  dead 
body,  when  the  phosphorus  is  in  a  finely  divided  state.  It  is  thus 
converted  into  liquid  phosphoric  acid,  which  disappears  with  the 
fluids  so  as  to  be  no  longer  traceable  with  chemical  tests.  (See  a  paper 
on  tins  subject  by  Dr.  Lefort,  '  Ann.  D'Hyg. '  1874,  vol.  1,  p.  405. )  It 
has  been  frequently  a  subject  of  remark  that  in  poisoning  with  opium 
if  the  person  survive  many  hours,  no  trace  of  the  substance,  either 
as  opium,  morpliia,  or  meconic  acid,  has  been  found  in  the  stomach, 
bowels,  or  tissues.  Several  cases  of  this  kind  have  occurred  to  Sir 
R.  Christison  ('  On  Poisons,'  4th  edition,  p.  697)  ;  and  others  of  a 
similar  nature  have  occurred  to  myself.  In  a  case  of  death  from 
arsenic  in  April  1858, 1  had  an  opportunity  of  again  examining  this 
question.  The  deceased,  under  medical  treatment,  took,  twelve 
hours  before  death,  five  grains  of  calomel  with  one  grain  and  a  half 
of  opium,  and  again  four  hours  before  death,  two  grains  of  calomel 
and  one  and  a  half  grain  of  opium,  making  three  grains  of  opium 
and  seven  grains  of  calomel.  Mercury  (derived  from  the  calomel) 
was  found  in  large  quantity  in  the  stomach  and  duodenum,  but  there 
was  no  trace  of  meconic  acid  or  morphia  (opium).  There  was  no, 
mercury  in  the  lower  bowels.    Arsenic  was  found  with  the  mercury. 

In  August  1857,  I  was  consulted  respecting  a  case  of  alleged 
poisoning  with  opium,  which  was  the.  subject  of  a  trial  for  murder 
at  the  Liverpool  assizes.  A  cliild  died  under  the  usual  symptoms  of 
narcotic  poisoning,  and  it  was  proved  that  the  mother,  who  was 
charged  with  the  murder,  had  procured  from  a  druggist,  on  the  day 
before  the  death,  one  hundred  drops  of  laudanum.  On  inspection 
there  was  congestion  of  the  brain  and  its  membranes  but  no 
natural  cause  of  death.  Mr.  Stone,  of  Manchester,  made  an  ana- 
lysis of  the  stomach  and  viscera.  No  morphia— the  poisonous 
alkaloid  of  opium,— was  found  anywhere  ;  but  from  one  result  Mr 
fetone  was  led  to  suspect  the  presence  of  ^  meconic  acid.    He  declined " 
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however,  to  speak  positively  to  this,  or  to  state  that  the  result 
unequivocally  x^roved  the  presence  of  opium  in  the  stomach. 
There  could  be  no  doubt,  from  the  medical  evidence,  that  death 
•was  caused  by  opium,  but  no  morphia  could  be  detected  in  the 
body,  although  the  child  could  not  have  survived  many  hours. 
Some  remarks  have  been  elsewhere  made  on  the  changes  which 
poisons  may  undergo  after  their  absorption.    (See  ante,  p.  49.) 

5.  Decomposition  in  the  dead  body. — Putrefaction  does  not  ma- 
terially affect  mineral  poisons.  Antimony  and  arsenic  are  liable 
to  be  converted  into  coloured  sulphides  as  a  re.sult  of  the  production 
of  sulphuretted  hydrogen.  In  this  state,  the  sulphides  become  per- 
manently fixed  in  the  solids,  dyeing  them  orange  or  yellow.  A 
metallic  poison  may  be  changed  in  its  chemical  composition  but 
it  is  not  lost.  The  metal  may  be  recovered  from  any  portion  of 
the  decomposed  remains. 

Volatile  poisons  are  lost,  with  the  exception  of  prussic  acid, 
which,  under  the  production  of  sulphide  of  ammonium  during  putre- 
faction, is  converted  into  sulphocyanide  of  ammonium,  a  fixed  but 
soluble  salt, 

Nicotina  and  conia,  being  volatile  alkaloids,  may  disappear 
during  putrefaction  by  oxidation  or  chemical  changes.  Strychnia 
appears  to  withstand  the  process.  It  has  been  discovered  many 
months  after  death  in  highly  putrefied  organs.  With  regard  to 
morphia,  brucia  and  veratria,  reliable  facts  are  wanting  to  show 
how  far  they  are  changed  as  a  result  of  decomposition  in  the  dead 

body.  p   1  ,  >• 

6.  Influence  of  the  quantity  taken.— The  power  of  detectmg 
poison  in  the  dead  body  must  depend,  not  on  the  dose  taken,  but 
on  the  quantity  remaining  in  the  stomach  and  other  organs  at  the 
time  of  death.    However  large  the  dose,  if  the  person  has  sur^dved 
some  hours  or  days,  the  residual  quantity  may  be  very  small. 
Again,  the  dose  originally  taken  may  have  been  so  small,  that  by 
the  mere  effect  of  diffusion,  it  would  be  difficult,  if  not  impossible, 
to  trace  it.    I  have  elsewhere  published  the  case  of  a  cluld  that 
died  in  four  hours,  from  the  sixteenth  part  of  a  grain  of  strychnia, 
and  that  of  an  adult  who  died  in  twenty  minutes,  fromhaK  a  gi-am. 
('  Guy's  Hospital  Reports,'  Oct.  1856,  p.  138.)   Such  small  quanti- 
ties, absorbed  and  diffused  by  the  blood  through  the  whole  of  the 
body,  would,  as  a  general  rule,  be  beyond  the  reach  of  a  chemical 
analysis  which  would  be  satisfactory  on  a  charge  of  murder.  _  As- 
suming in  the  case  of  the  adult,  that  the  half  gram  was  entu-ely 
absorbed,  and  that  it  remained  unchanged  in  the  blood,  t^^e  pro- 
portion of  strychnia  in  a  pound  of  that  blood  would  not  exceed  the 
fiftieth  part  of  a  grain,  or  one  eight  hundredth  of  a  gram  m  an 
ounce  !    In  the  case  of  the  cliild,  if  none  were  eliminated  or  un- 
changed in  the  body,  the  proportion  would  be  only  the  one  two 
hundred  and  fortieth  of  a  gi-ain  in  a  pound  of  blood,  or  about  one 
four  thousandth  of  a  grain  in  an  ounce  !    It  is  not  probable  tliat 
such  minute  quantities  could  be  detected.  , 

A  similar  remark  may  be  made  with  regard  to  children  poisoned 
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by  opium.  In  November  1874,  tliree  children  died  in  a  few  hours 
with  all  the  usual  symptoms  of  narcotic  poisoning  after  a  teething 
powder  had  been  given  to  each.  Each  powder  contained  about 
one-tenth  of  a  grain  of  opium,  equal  to  the  one-hundredth  of  a  grain 
of  morphia.  The  greater  part,  if  not  all,  of  this  quantity  would  be 
absorbed  and  diffused  over  the  body  in  a  few  hours.  It  appeared 
to  excite  some  surprise  that  no  morphia  could  be  detected  in  the 
stomachs  ;  but  the  symptoms  proved  that  the  alkaloid  had  been 
absorbed. 


CHAPTER  20, 

■  OBJECTS  OF  A  CHEMICAL  ANALYSIS.  NATURE  OF  THE  POISONS.  INFERENCES 

FROM  THE  QUANTITY  FOUND  IN  THE  BODY.  PROOFS  OF  ADMINISTRATION 

FROM  CHEMICAL  ANALYSIS. — CASES. — DANGER  OF  PREMATURE  OPINIONS. 

Objects  of  a  chemical  analysis. — A  chemical  analysis  is  com- 
monly directed  in  toxicology  to  the  determination  of  the  following 
points  : — 1 .  The  nature  of  the  poison.  2.  The  proportion,  or  quan- 
tity, in  wliich  it  has  been  taken.  3.  The  solution  of  certain  ques- 
tions connected  with  the  criminal  administration  of  poison. 

1.  The  nature  of  the  poison  and  the  proba,ble  quantity  adminis- 
tered, are  usually  stated  in  an  indictment  ;  but  it  is  not  absolutely 
necessary  for  conviction,  that  the  substance  thus  stated,  should  be 
proved  to  have  been  that  which  was  actually  administered.  There 
were  some  medical  difficulties  formerly  connected  with  this  subject, 
since,  on  an  indictment  for  poisoning,  it  was  always  necessary  to 
prove  that  death  was  caused  by  poison  ;  but  the  person  may  be 
indicted  for  murder,  and  the  proof  of  the  means  of  death  is  not 
now  indispensable.  By  the  statutes  14  and  15  Yic.  cap.  100,  s.  4, 
it  shaU  not  be  necessary  '  to  set  forth  the  manner  in  which,  or  the 
means  by  which  the  death  of  the  deceased  was  caused  ;  but  it  shall 
be  sufficient  in  every  indictment  for  murder,  to  charge,  that  the  de- 
fendant did  feloniously,  wilfully,  and  of  his  malice  aforethought, 
kiU  and  miu-der  the  deceased.'  It  must,  however,  be  shown  that 
the  substance  or  substances  administered,  were  of  a  noxious  or 
poisonous  nature,  and  that  they  either  caused  or  accelerated  death. 

2.  The  quantity  of  poison  administered  is  generally  stated  con- 
jecturally  ;  but  when  any  portion  of  the  original  vehicle  of  the 
poison  is  discovered,  it  is  in  the  power  of  a  witness  to  give  a  toler- 
ably accurate  opinion  of  the  quantity  taken.  Thus,  all  solid  sub- 
stances given  for  analysis  should  be  first  weighed,  and  all  liquids 
measured — a  quantitative  analysis  may  then  be  performed  at  any 
subsequent  period.  The  cliief  question  in  law  in  regard  to  the 
quantity  of  poison  is  :— whether  it  was  sufficient  to  destroy  life,  or 
to  produce  any  noxious  eflects  ?  The  malicious  intention  of  a  pri- 
soner may  be  sometimes  inferred  from  the  quantity  of  poison  exist- 
ing in  the  substance  administered. 

It  need  hardly  be  observed,  that  the  quantity  remaining  in  the 
stomadi,  or  the  portion  of  absorbed  poison  deposited  in  the  tissues, 
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can  give  no  idea  of  the  quantity  actually  taken  by  or  administered 
to  tlie  deceased ;  since  more  or  less  of  it  may  have  been  re- 
moved by  vomiting  and  purging  as  well  as  by  elimination.  But 
the  quantity  found  free  in  the  stomach  and  bowels,  even  after  a 
portion  has  been  thus  lost,  is  often  more  than  sufficient  to  destroy 
the  life  of  a  human  being.  It  is  singular  that,  notwithstanding 
the  existence  of  these  very  obvious  and  natural  causes  for  the  re- 
moval of  poison  from  the  stomach,  barristers  should  so  frequently 
address  the  inquiry  to  a  medical  witness — whether  the  quantity 
which  they  found  in  the  body  was  sufficient  to  cause  death  ?  Whether 
this  question  be  answered  in  the  affirmative  or  negative,  is  a  matter 
which,  medically  speaking,  cannot  at  all  affect  the  case,  since  either 
no  traces  of  poison,  or  but  a  very  small  portion,  may  be  found  in 
the  viscera,  and  yet  the  deceased  may  have  assuredly  died  from  its 
effects.  Absorbed  arsenic,  as  it  exists  in  the  tissues,  is  never  found 
except  in  minute  proportion,  a  proportion  commonly  insufficient  to 
destroy  the  life  of  another.  Hence,  whether  much  or  little  is  de- 
tected, the  question  is  misleading  ;  since  the  fact  of  death  having 
been  caused  by  poison  does  not,  in  the  least  degree,  depend  upon. 
the  precise  quantity  which  happens  to  remain  in  a  dead  body.  It 
has  been  truly  remarked  by  Orfila,  in  regard  to  arsenic,  and  it 
equally  applies  to  all  poisons,  that  that  portion  which  is  found  in 
the  stomach  is  not  that  which  lias  caused  death  ;  but  the  surplus  of 
the  quantity  wMch  has  already  produced  its  fatal  effects  by  its  ab- 
sorption into  the  system.  The  inquiry  should  therefore  be.  directed 
to  the  probable  quantity  of  poison  taken ;  not  to  how  much  remains 
in  the  body. 

This  question  is  one  of  more  importance  than  may  at  first  sight 
appear.  There  is  scarcely  a  trial  for  criminal  poisoning,  in  which  it 
is  not  put  to  a  medical  witness,  either  by  the  ,  judge,  or  the  counsel 
for  the  prosecution  or  defence.  Supposing  poison  to  be  found  in 
the  stomach,  but  not  in  sufficient  quantity  to  destroy  life— is  it 
therefore  to  be  assumed  that  the  person  did  not  die  from  its  effects? 
This  would  be  equal  to  laying  down  the  doctrine,  in  face  of  the  most 
indisputable  evidence  to  the  contrary — that  poisons,  when  taken 
into  the  body,  are  not  liable  to  be  expelled  by  vomiting  or  piu-ging, 
or  to  be  removed  from  the  stomach  by  absorption  and  carried  out 
of  the  body  by  elimination.  The  real  object  of  a  toxicologist  is  to 
discover  the  poison  by  clear  and  undoubted  evidence.  If  more 
than  sufficient  to  cause  death  be  found  in  a  dead  body,  then  the 
dose  must  have  been  larger  than  was  necessary  ;  but  if  this  proof 
be  always  required,  what  is  to  become  of  those  cases  of  criminal 
poisoning  in  which  the  prisoner  administers  a  dose  only  just  suffi- 
cient to  destroy  life,  or  in  which  the  deceased,  by  the  strength  of 
his  constitution,  happens  to  survive  the  effects  for  some  days  or 
weeks,  and  ultimately  dies  of  exhaustion  ?  No  poison  would  be  de- 
tected under  these  circumstances.  (See  the  case  of  Dr.  Alexander, 
ante,  p.  27.)  Orfila  has  most  completely  demonstrated  the  fallacy 
of  this  objection  to  medical,  evidence,  and  the  danger  of  a  court  of 
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law  relying  upon  it.  (See  '  Ann.  d'Hyg.'  1845,  vol.  1,  p.  347;  also 
'  Toxicologie,'  vol.  2,  p.  731.) 

When  the  quantity  of  poison  found  in  a  dead  body,  either  in 
the  free  or  absorbed  state,  is  small,  it  is  of  course  a  fair  question 
whether  it  may  not  be  the  remains  of  doses  given  medicinally,  and 
■svithout  criminal  intention.    Ai-senic  and  antimony  are  frequently 
used  in  medicine  ;  and  if  a  person  dies  while  taking  Fowler's  mineral 
solution,  or  solution  of  tartar  emetic,  one  or  both  of  these  metals 
may  be  found  in  the  stomach  or  deposited  in  the  liver.    I  am  in- 
formed that  in  the  fen  districts.  Fowler's  solution  of  arsenic  is 
much  used  by  the  poor  as  a  preventive  of  agne  ;  and  that  they 
readily  procure  it  from  druggists  for  domestic  use  without  a  medi- 
cal prescription.    Accidents  sometimes  occur  to  children  by  reason 
of  an  overdose,  given  with  innocent  intention.   Small  quantities  of 
mercury  are  not  unfrequently  found  in  examining  the  livers  of  per- 
sons who  have  died  after  medical  treatment.    The  taldng  of  a  dose 
of  calomel,  or  blue  pill,  shortly  before  death,  may  account  for  this. 
In  the  incineration  of  a  liver,  a  small  quantity  of  copper  or  lead 
may  be  discovered — introduced  accidentally  diuing  life.  Opium, 
morphia,  strychnia,  or  prussic  acid,  may  be  thus  found  in  the  body 
of  a  person  who  has  died  suddenly  wlule  taking  any  one  of  these 
poisons  medicinally.    We  are  bound,  therefore,  to  consider  before 
we  place  any  reliance  on  such  chemical  evidence  as  '  minute,'  '  dis- 
tinct '  or  '  unequivocal  traces  '  of  poison,  whether  medicinal  use  or 
accidental  introduction  may  not  account  for  the  discovery.  Who 
prescribed  the  medicine  ?  For  what  was  it  prescribed  ?  What  were 
the  symptoms  preceding  death  ?    When  the  case  is  really  of  that 
innocent  complexion  which  some  barristers  are  inclined  to  assign 
to  it,  from  the  small  quantity  of  poison  found,  there  wdll  be  no 
difficulty  in  obtaining  answers  to  these  questions.     In  Wooler's 
case  the  medical  men  did  not  prescribe  arsenic,  and  the  deceased, 
at  least  some  time  before  she  died,  could  not  have  had  access  to 
arsenic.    In  CooWs  case  the  medical  men,  called  in  by  the  criminal, 
did  not  prescribe  antimony,  and  would  not  have  prescribed  it 
medicinally  under  the  circumstances.    Deceased  had  no  access  to 
antiniony,  and  there  was  no  reason  for  liis  taking  it  secretly.  He 
was  sick  when  the  murderer  was  about  him,  and  the  sickness  abated 
in  his  absence.    The  presence  of  even  a  small  quantity  of  antimony 
in  his  dead  body,  therefore,  at  once  explained  that  for  which  no 
other  theory  could  satisfactorily  account.    The  value  of  chemical 
evidence  does  not  depend  on  the  discovery  of  any  particular  q%Lan- 
tity  of  poison  in  the  stomach— it  is  merely  necessary  that  the  evi- 
dence of  its  presence  should  be  clear,  distinct,  satisfactory,  and  con- 
clusive.  At  the  same  time,  a  reasonable  objection  may  be  taken  to 
a  dogmatic  reliance  upon  the  alleged  discovery  in  a  dead  body  of 
minute  fractional  portions  of  a  grain  ;  especially  in  a  case  in  which 
the  symptoms  and  appearances  are  doubtful. 

_  We  may  now  take  the  converse  proposition— a  large  quantity  of 
poison  may  be  found  in  a  dead  body,  both  in  the  /ree  and  absorhad 
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state.  What  then  is  the  inference  ?  Under  these  circumstances, 
no  theory  of  medical  treatment,  or  of  the  innocent  use  of  medicine, 
would  be  applicable.  In  a  case  of  this  kind,  the  cause  of  death 
may  admit  of  no  dispute  ;  not  because  the  residuary  quantity  of 
poison  is  large,  but  because  the  symptoms  under  -which  the  person 
suffered,  and  the  appearances,  may  have  been  such  that  there  could 
be  no  room  for  a  reasonable  doubt.  It  is  true  that  a  large  quantity 
of  poison  may  be  injected  into  the  stomach  or  rectum  after  death. 
Such  a  state  of  things  would  be  indicated  by  the  absence  of 
symptoms  and  appearances.  These  contingencies  tend  to  show 
how  important  it  is  that  we  rely  not  too  strongly  or  implicitly  on 
mere  chemical  results.  The  discovery  of  absorbed  poison  removes 
any  difficulty  in  respect  to  injection  after  death,  and  proves  that 
the  poison  must  have  entered  the  body  during  life,  provided  we 
have  satisfied  ourselves  that  there  could  have  been  no  cadaveric 
imbibition  from  the  soil. 

The  quantity  of  residuary  poison  found  in  a  dead  body  has  been 
supposed  to  throw  a  light  upon  another  important  branch  of  medico- 
legal inquiry  :  namely,  whether  the  act  of  poisoning  was  one  of 
murder  ov  suicide.  A  large  quantity  is  considered  to  indicate  a 
conscious  and  deliberate  swallowing  of  the  poison,  and  under  certain 
limitations  this  is  no  doubt  correct.  It  has  been  supposed  that  the 
quantity  of  arsenic  found  in  the  stomach  and  bowels  may  throw  a 
light  on  the  question,  whether  the  poison  had  been  taken  volimtarily 
with  the  intention  of  committing  suicide,  or  whether  it  had  been 
criminally  administered  by  another  ;  i.e.  supposing  the  evidence  to 
establish  that  there  could  have  been  only  one  act  of  admuustration. 
There  is  no  doubt  that  a  much  larger  dose  may  be  taken  by  a  suicide 
than  could  be  secretly  administered  by  a  murderer  ;  and  thus,  if  a 
large  quantity  is  found  in  the  stomach,  it  is  supposed  to  furnish  a 
presumption  in  favour  of  suicide  and  against  murder.  Suicides 
have  been  known  to  take  as  much  as  two  tablespoonfuls,  or  one 
thoiisand  cjrcdns,  of  arsenic.  In  a  case  of  suicide  by  arsenic,  which 
occurred  at  the  Bristol  Infirmary  in  July  1872,  a  larger  quantity 
had  been  taken.  Dr.  Smith  found,  on  a  post-mortem  exammation, 
four  ounces  of  arsenic  in  the  stomach,  of  which  two  and  a  half 
ounces  were  in  one  mass.  The  woman,  when  brought  to  the  hos- 
pital, was  in  a  state  of  complete  collapse.  Death  took  place  rapidly. 
C  Pharm.  Jour.'  Jidy  27,  1872,  p.  75.)  ^    n  • 

When  the  poison  is  either  in  a  liquid  or  sohd  form,  and  when  it 
has  a  very  strong  taste  and  odour,  it  is  difficult  to  come  to  the 
conclusion  that  it  could  have  been  taken  unknowingly.  In  the 
case  of  Mr.  Sadleir  there  was  reason  to  believe,  from  the  large 
quantity  of  essential  oU  of  bitter  almonds  found  m  lus  body,  that 
the  deceased  must  have  swallowed  many  ounces.  A  large  dose  ot 
this  oil  could  not  be  taken  unlmowingly,  or  by  any  accident.  In 
the  section  on  Arsenic  will  be  found  a  case  m  which  a  man,  ret. 
twenty-two  years,  swallowed  from  four  to  six  ounces  of  this  poison. 
He  died  in  four  hours,  having  suffered  from  vomiting  and  purging. 
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After  death,  hco  ounces  of  arsenic  were  found  in  his  stomach.  A 
liquid  poison  luay  be  poured  down  the  throat  while  the  person  is 
sleeping,  as  in  the  case  of  Humplvreys  {ante,  p.  73),  or  it  may  be 
forcibly  introduced  into  the  mouth,  as  in  the  case  of  Fongnies,  for 
whose  murder,  by  nicotina,  the  Count  Bocarm^  was  executed  in 
Belgium  ;  but  these  violent  modes  of  administration  invariably  lead 
to  detection. 

The  question  arising  from  the  discovery  of  a  large  quantity  of 
arsenic  in  the  stomach,  was  first  seriously  raised  in  the  case  of 
Madeline  Smith  (Edinburgh  Court  of  Justiciary,  July  1857 — ante, 
p.  57.)  The  deceased,  L'AngMier,  died  from  the  efiects  of  arsenic 
under  the  usual  symptoms  of  vomituig  and  purging,  in  from  ten  to 
twelve  hours  after,  it  is  believed,  the  poison  had  entered  his  body. 
Although,  fi'om  an  absence,  of  suspicion  at  the  time  of  the  illness, 
the  vomited  matters  were  not  examined,  there  can  be  no  doubt  that 
some  arsenic  must  have  been  ejected  with  them.  On  an  inspection 
of  the  body,  the  late  Dr.  Penny  found  eighty-eight  grains  (half  a 
teaspoonful)  of  arsenic  in  the  stomach  and  its  contents,  irrespective 
of  a  portion  contained  in  the  intestines,  and  the  quantity  deposited 
in  the  viscera  (Report  of  Trial,  p.  51).  Sir  R.  Christison  stated,  in 
cross-examination,  that  he  did  not  recollect  any  case  of  a  i^erson 
murdered  by  arsenic  in  whose  stomach  so  much  as  eighty-eight  grains 
had  been  found  after  death.  At  the  same  time  he  admitted  that  a 
large  quantity  might  be  administered  in  certain  thick  articles  of 
food,  e.g.  cocoa  ;  and  that  a  much  larger  quantity  must  have  been 
swallowed  by  deceased  than  was  found  in  his  stomach.  This  was 
made  a  turning  point  of  the  defence  ;  it  was  contended  that  so  large 
a  dose  could  not  have  been  taken  unknowingly,  and,  therefore,  that 
it  indicated  suicide.  The  learned  counsel  argued  : — '  It  is  a  dose 
which,  so  far  as  experience  goes,  never  was  successfully  administered 
by  a  miirderer.  There  is  not  a  case  on  record  in  wliicli  it  has  ever 
been  shown  that  a  person  administering  poison  to  another,  succeeded 
in  persuading  him  to  swallow  such  a  quantity.'  It  need  hardly  be 
remarked  that  persuasion  has  notliing  to  do  with  this  inquiry.  Could 
a  man  unknowingly  take  so  large  a  dose,  if  secretly  administered 
by  another  ?  Generally  speaking,  persons  are  destroyed  by  a  much 
smaller  quantity  than  was  here  found  ;  but  Sir  R.  Christison,  since 
the  trial,  has  placed  on  record  a  case  of  mnrder  by  arsenic,  in  which 
from  ninety  to  one  hundred  grains  of  tliis  poison  were  found  in  the 
stomach  after  death  !  The  person  had  survived  from  five  to  seven 
•hours,  and  there  had  been  frequent  vomiting  of  a  yellowish  or 
greenish  liquid  during  this  period.  The  arsenic  was  administered 
in  whiskey-punch  with  sugar,  and  it  was  kept  in  suspension  by 
constant  stirring  ('  Edinburgh  Montlily  Medical  Journal,'  December 
1857,  p.  481,  and  '  Pharmaceutical  Journal,' January  1858,  p.  382). 

In  Reginav.  Dodds, tried  at  the  Lincoln  Assizes  in  December]  860, 
the  prisoner  was  charged  with  administering  arsenic  to  deceased 
with  intent  to  murder.  The  quantity  stated  to  have  been  found  in 
the  stomach  by  the  medical  witnesses  was  150  grains.    There  was 
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no  reason  to  suppose  that  the  man  had  taken  the  poison  with  suicidal 
intention  ;  but,  on  the  contrary,  there  was  strong  evidence  to 
presume  tliat  it  had  been  administered  to  him  with  a  design  to 
destroy  life.  The  late  Mr.  Justice  Wnies  communicated  to  me  a 
similar  case,  which  was  tried  before  him  {Beg.  v.  Hewitt  or  Holt)  at 
the  Chester  Winter  Assizes,  1863.  The  prisoner  was  convicted  of 
poisoning  her  mother  with  arsenic  in  the  month  of  March  preceding. 
Although  the  symptoms  of  irritant  poisoning  were  very  clearly 
marked,  a  medical  man  who  attended  her,  certified  the  cause  of  death 
as  gastro-enteritis  !  Eleven  weeks  after  the  burial  of  the  deceased, 
the  body  was  exhumed  and  examined.  It  was  proved  that  shortly 
before  her  mother's  death,  the  prisoner  had  piu-chased  a  quarter  of 
a  pound  of  arsenic  for  threepence,  and  there  was  clear  evidence  of 
administration,  a  large  dose  havmg  been  given  to  the  deceased  in 
liquid  shortly  before  her  death.  The  inspection  revealed  the 
extraordinary  fact  that  154  grains  of  solid  arsenic  were  found  in 
the  stomach  alone.  It  had  been  partially  converted  into  sulphide 
as  a  result  of  putrefactive  changes,  and  it  was  observed  that  the  liver, 
omentum,  and  right  side  of  the  heart  were  tWckly  stamed  with 
yellow  sulphide  of  arsenic.  Had  these  cases  been  brought  forward 
at  the  trial  of  M.  Smith,  the  facts  would  have  neutrahzed  a  part  of 
the  defence  on  which  the  public  were  induced  to  place  a  great,  but 
wholly  unjustifiable,  reliance.  No  medical  jurist  could  admit  that 
the  discovery  of  eighty-eight  grains  (only  haK  a  tea-spoonful)  of 
arsenic  in  the  stomach,  was  inconsistent  with  an  act  of  homicidal 
administration  ;  and  yet  the  defence  rested  in  a  gi-eat  degree  on  this 
very  slender  point  !  In  this  case,  no  account  was  taken  of  the  pro- 
bability that  the  man  was  intoxicated— a  condition  in  which  a  large 
quantity  of  poison  might  be  easily  administered. 

3  The  administration  of  poison.  A  careful  analysis  may  occa- 
sionally tlirow  light  on  the  question— who  administered  the  poison? 
In  the  case  of  Humphreys  {ante,  p.  73),  the  discovery  of  sulphuric 
acid  on  the  night-dress  of  the  prisoner  was  an  important  fact  to 
identify  the  woman  as  the  person  who  had  administered  the  poison. 
In  the  case  of  Wooler  {ante,  p.  71),  arsenic  was  found  m  a  syrmge 
used  for  the  purpose  of  injection.  Tliis  proved  not  only  how  the 
poison  had  been  administered  to  the  deceased,  but  it  had  a  tendency 
to  fix  the  crime  on  a  particular  person.  In  Hartley  s  case  (Central 
Criminal  Coiurt,  May  1850),  the  prisoner,  a  gii^l,  was  charged  with 
attempting  to  administer  oil  of  vitriol  m  coffee  to  her  father.  The 
prisoner  usually  made  the  coffee  for  breakfast,  and  would  then  have 
had  an  opportunity  of  adding  it  to  the  hquid  The  acid  might 
however,  have  been  mixed  with  the  coffee  m  the  cup  after  it  had 
been  poured  out ;  and,  in  this  case,  other  persons  would  have  had  the 
opportunity  of  poisoning  the  coffee  This  question  was  solved  by 
the  aid  of  chemistry.  I  procured  the  coffee-pot  and  found  that  it 
was  old  and  rusty ;  the  poisoned  coflee  was  tested,  and  it  contamed 
no  trace  of  iron,  but  on  warming  a  small  quantity  of  the  acid  coffee 
in  the  pot,  it  was  immediately  and  strongly  impregnated  with  sul- 
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phate  of  iron.  It  was  therefore  clear  that  the  acid  had  not  been 
mixed  ynth  the  coffee  in  the  pot,  and  that  it  might  have  been  after- 
wards put  into  the  cnp  without  the  knowledge  of  the  prisoner. 
Numerous  other  cases  will  suggest  themselves  in  which  a  guilty 
person  may  be  detected,  and  an  innocent  person  protected,  by  the 
aid  of  a  chemical  analysis  of  the  poisoned  food. 

In  the  case  of  Beg.  v.  mrth  (Guildford  Summer  Assizes,  1846) 
the  proof  of  administration  rested  in  part  on  the  carbonizing  action 
of  oil  of  vitriol  on  sugar.    Mary  North  was  tried  for  the  murder  of 
an  mfant  by  giving  to  it  oH  of  vitriol.  The  deceased  had  died  from 
the  effects  of  the  poison;  therefore  the  only  part  of  the  case  which 
created  difficulty  was  the  proof  of  administration.    The  mother 
of  the  deceased,  wishing  to  give  the  cliild  some  aniseed-spirit  and 
water  placed  a  lump  of  sugar  in  a  white  cup,  and  added  a  tea- 
spoonful  of  the  spu^it ;  she  then  went  to  another  apartment,  and 
poured  from  a  kettle  about  a  tea-spoonful  of  water.    She  observed 
no  particular  appearance  in  the  mixture  ;  she  tasted  it,  there  was 
no  hot  or  acid  taste,  there  was  no  blackening  or  change  of  colour  '• 
she  then  gave  the  mixture  to  the  infant,  while  a  Uttle  girl  who  was 
present  drank  up  the  dregs,  and  suffered  no  iU  effects.  The  prisoner 
was  present,  and  m  about  half  a  minute  took  the  child    Mtev  the 
child  had  taken  this  liquid,  there  were  no  symptoms  or  effects  to 
attract  attention,  and  it  appeared  relieved  of  the  wind  from  wliich 
It  had  suffered     The  mother  left  the  room,  and  the  prisoner  then 
took  the  infant  into  an  adjoining  pantry,  in  wliich  it  was  sworn 
there  was  a  bottle  of  vitriol,  put  there  by  the  prisoner.    In  aW 
a  minute  and  a  half  or  two  minutes,  the  mother,  owing  to  a  noise 
which  she  heard,  returned  to  the  room,  and  found  her^fant  e^! 
dently  writhmg  m  great  pain,  and  its  mouth  covered  with  a  wliitish 
froth.   The  prisoner,  whde  brmgiiig  the  child  from  the  pantry  into 
the  kitchen,  was,  according  to  one  witness,  in  the  act  of  wip^ic^Tts 
mouth  with  a  napkin  on  wliich  sulphuric  acid  was  found.  Medical 
assistance  was  immediately  sent  for  ;  but,  in  spite  of  the  best  treat- 
ment the  child  died.    The  defence  was,  that  the  mother  had  made 
a  mistake  and  given  a  tea-spoonful  of  oU  of  vitriol  hi  place  of  ani 
seed ;  bu  that  was  impossible  underthe  circumstances,  afthf child 
who  drank  the  dregs  of  the  mixture  did  not  suffer,  and  the  mixture 
coidd  not  have  been  made  as  described  by  the 'mother!  Sou? 
blackening  the  sugar.    In  spite  of  these  obvious  conclusion  the 
jury  acquitted  the  prisoner  ;  but  the  medical  facts  of  tircase'ren 
dered  it  impossib  e  that  the  mother  could  have  admimstei^d  tTe 
poison-settmg  aside  all  absence  of  motive  for  sucl™ct 
'  Guy's  Hospital  Reports,'  vol.  4,  p.  396.) 

In  the  case  ol  Catherine  Wilson,  1862,  the  propertv  of  oil  of 
vatriol  to  acquire  a  high  temperature  hi  contLct  with  water^poLe  I  to 
the  accused  as  the  person  who  attempted  to  administer  this  poison 
She  gave,  while  acting  as  nurse  to  the  wife  of  a  mar^  wS?  i 
she  was  cohabiting,  some  oil  of  vitriol  in  rwine-ir  rpT^^..  ^^"" 
xt  to  be  castor-oU.    The  woman  requested  Zat  foTe'  ^KSf 
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be  put  to  it.   This  was  done,  but  the  glass  became  suddenly  so  hot 
that  the  woman  could  not  hold  it.    She  put  it  to  her  lips,  which 
were  burnt  by  it,  but  she  did  not  swallow  any.  The  glass  was  handed 
back  to  the  accused,  who  threw  the  contents  away  and  washed  out 
the  class    Bvit  for  the  clear  description  of  the  effect  of  adding  water 
to  the  liquid  the  nature  of  the  poison  would  not  have  been  known, 
as  after  the  occurrence  no  oil  of  vitriol  was  found.    The  prisoner 
was  acquitted  on  the  ground  that  she  might  have  made  a  mistake. 
She  was  subsequently  convicted  and  executed  for  poisoning.    It  le 
sometimes  exceedingly  diflacult  to  trace  the  act  of  administration 
Some  years  since  T  was  consulted,  with  the  late  Mr.  Herapath,  of 
Bristol  in  the  foUowing  case  :— A  lady,  in  a  good  social  position 
had  had  a  chUd  by  a  solicitor.    She  placed  it  with  a  nurse,  visited 
it  re<^ularly,  and  appeared  to  treat  it  Avith  great  fondness  ana  a,ftec- 
tion"  When  the  chUd  was  some  weeks  old,  it  was  at  various  times 
attacked  with  sickness,  pain,  and  pur^ng.    The  child  died,  and  on 
examining  the  body  for  an  inquest,  Mr.  Herapath  found  a  smaU 
quantity  of  arsenic  in  the  viscera,  and  the  usual  appearances  pro- 
duced by  this  poison.  There  was  no  doubt  the  infant  had  died  from 
the  effect  of  arsenic  ;  but  arsenic  could  not  be  traced  to  the  food  or 
to  the  possession  of  the  mother  or  mu-se.  There  was  nothing  what- 
ever to  lead  to  the  suspicion  that  the  nurse  had  poisoned  the  child  : 
the  absence  of  arsenic  from  the  food  was  clearly  proved  by  a  num- 
.  be?  of  collateral  facts.  The  mother  had  a  motive  for  its  destruction, 
but  no  arsenic  could  be  traced  to  her  in  any  way,  and  the  nurse  was 
positive  that  the  mother  at  no  time  gave  the  infant  any  food  or  any 
tMn-  to  swaUow.    Farther  than  this,  the  nurse  deposed  that  the 
mother  had  never  been  left  alone  with  the  infant.    It  was  thought 
Sat  there  had  been  a  chemical  mistake,  and  that  arsenic  was  not 
Jhe  cause  of  death.    The  evidence  of  Mr.  Hera^^ath  with  Ins  report 
was  submitted  to  me,  and  my  conclusion  confirmed  his  that  the 
iSant  had  died  from  the  effects  of  arsenic,  admimstered  m  small 

"^^^S:^^.  Erie,  and  as  the  evidence  failed 
to  connect  the  mother  with  the  act  of  poisonmg  she  was  acqiutted. 
SuWently  to  the  trial,  I  was  informed  that  the  infant  was  gene- 
Slv  worsTafter  each  of  the  visits  made  by  the  mother,  and  that 
Sthough  she  gave  it  nothing,  she  was  observed  on  each  visit  to  rvib 
its  g°ms  ^th  the  ends  of  her  fingers.  It  was  suggested,  as  an  ex- 
^wTonTf  the  facts,  that  she  had  each  time  secretly  conveyed  into 
SlrcMlcVs  mouth  a  smaU  quantity  of  arsenic  lodged  m  the  hollows 

""^Xnqer^freLt^e  opinions.-Buvmg  the  examination  _  of  a 
suspected  substance,  an  analyst  is  often  pressed  to  give  an  opinion 
rSeS  its  nature  before  the  steps  of  ^h^f  ^^^.^^^S  te 
ThFs  maf  axise  from  the  anxiety  or  curiosity  of  those  who  are 
interested  in  the  proceedings.  There  is  a  ride,  however,  winch  it 
«  to  Hie  should  be  always  followed  on  the^e  occasions  ;  tha 
S  opinion  whatever  should  be  expressed  until  the  wlioU  of  .in 
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.analysis  is  completed.  It  often  happens,  in  the  hands  of  the  ablest 
analyst,  that  the  last  steps  of  a  process  lead  to  a  result  very 
.different  from  that  which  was  anticipated  at  the  commencement. 
The  trutli  is,  it  is  not  by  one  character,  but  by  many,  that  a  poison 
is  identified  ;  and,  therefore,  a  suspicion  derived  from  a  few  in- 
cipient experiments,  is  very  lilcely  to  be  overthrown  by  continuing 
the  investigation.  In  the  Buughton  case,  Dr.  Rattrtiy  gave  an 
opinion  in  the  first  instance,  that  the  poison  administered  to  the 
deceased  was  arsenic  ;  but  he  subsequently  attributed  death  to 
laurel-water!  A  case  occurred,  within  my  knowledge,  in  which 
arsenic  was  pronounced  to  be  present,  when  sulphuric  acid  was 
really  the  poison  !  In  a  case  tried  at  the  Kingston  Assizes,  a  medical 
witness  admitted  that,  at  the  coroner's  inquest,  he  stated  the  poi- 
son to  be  arsenic,  but  by  subsequent  experiments  he  found  that  it 
was  oxalic  acid.  In  another  case,  which  was  the  subject  of  a  trial 
the  poison  was  at  lirst  stated  to  be  oxalic  acid,  but  on  a  more  care- 
ful examination  it  was  shown  to  be  arsenic  ! 

A  mistake  respectmg  the  nature  of  a  poison  not  merely  impedes 
the  course  of  justice,  by  throwing  a  doubt  upon  evidence  which 
ought  to  be,  beyond  all  question,  clear  and  satisfactory,  but  it 
seriously  affects  the  reputation  of  a  witness.  It  generally  arises 
from  his  giving  an  opinion  before  he  is  justified  by  the  facts  in 
so  domg.  It  is,  I  think,  a  well-marked  line  of  duty  to  be  pursued 
on  these  occasions  :— 1.  That  no  opinion  should  be  formed  from  a 
/ew  expenments  ;  and  2.  That  no  opinion  should  be  expressed 
until  the  analysis  is  completed.  It  is  obvious  that  if  a  man  be  com- 
pelled to  admit,  in  cross-examination  at  a  trial  for  poisoning,  that 
he  has  been  once  mistaken  on  a  question  so  important,  and  re- 
quiring so  decided  an  answer,  a  jury  may  be  easily  induced  to 
believe  that  the  witness  may  have  made  a  second  mistake,  and  that 
his  positive  opinion  is  of  no  more  value  than  that  which  he  first 
expressed  and  afterwards  retracted.  (On  the  danger  of  trusting 
to  imperfect  chemical  analyses,  see  '  Annales  d'Hyo-ifene  '  1829 
vol.  2,  p.  405 ;  vol.  26,  p.  399  ;  vol.  29,  pp.  103,  474  )  ' 


CHAPTER  21. 

ETIDEXCE  OF  POISOXING  FROM   EXPERIMENTS    ON  AimiALS.— FHYSIOT  OGICAL 
TESTS.-S-FALLACIES.— IS  THE  FLESH  OF  POISONED  ANIJIALS  POISONOUS  ? 

ToxicoLOGiSTS  have  enumerated  experiments  upon  animals  as  one 
among  the  sources  of  proof  in  cases  of  poisoning.  This  kind  of 
feyidence  rests  upon  the  assumption  that  poisons  act  in  the  same 
taanner  on  man  and  the  lower  animals.  According  to  Orfila  tliis 
M  partially  true  with  only  two  domestic  animals,  namely,  the  doe 
^nd  tlie  cat-m  other  cases  the  results  by  no  means  accord.  With 
Respect  to  experiments  performed  on  dogs  and  cats,  l  agree  with 
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the  opinion  expressed  by  M.  Devergie  ('Mddecine  Le'gale,'  vol.  2, 
p.  457),  tliat  they  are  in  no  case  fitted  to  show  the  do.ses  in  wliich 
particular  poisons  are  injurious  or  fatal  to  man — and  they  cannot 
be  safely  trusted  to  prove  the  rapidity  of  action  of  different  poisons, 
or  the  rate  of  absorption,  deposition,  and  elimination.  All  that 
they  are  fitted  for  is  to  enable  us  to  ascertain  whether  a  particular 
substance  be  injurious  to  animal  life  or  not  ;  and,  in  some  cases, 
its  ]3hysiological  operation  on  certain  organs,  as  well  as  the  patho- 
logical changes  produced  by  it.  In  Dmiellan's  case,  this  kind  of 
evidence  was  received  in  order  to  prove  the  poisonous  effects  of 
laurel- water  ;  and  in  Freeman's  case,  tried  at  Leicester  in  April 
1829,  the  results  of  experiments  on  animals  were  received  as  evi- 
dence to  prove  how  speedily  prussic  acid,  in  certain  doses,  will 
destroy  human  life.  The  experiments  were,  however,  misleading. 
The  inferences  drawn  from  the  results  tended  to  show  that  the 
prisoner  was  gxiilty  of  the  murder  of  a  woman  by  administering 
to  her  priissic  acid  ;  whereas,  it  was  proved  by  circumstances  that  he 
was  innocent  !  An  exclusive  reliance  upon  results  so  obtained,  is 
always  liable  to  lead  to  erroneous  medical  opinions.  In  some  ex- 
periments made  on  dogs  by  Drs.  Reid  and  Simpson  they  gave  an 
ounce  of  Scheele's  prussic  acid  to  one  animal ;  it  died  in  about  a 
minute  afterwards.  Other  dogs  of  the  same  size,  to  which  about 
six  drops  of  the  same  acid,  from  the  same  bottle,  were  given,  died 
in  the  same  period  of  time  ;  althou.gh  the  dose  in  the  last  case  was 
only  one- eightieth  part  of  the  quantity  given  in  the  first  experi- 
ment. ('Ed.  Med.  and  Surg.  Journ.''Oct.  1836,  p.  500.)  From 
these  and  similar  facts,  it  is  evident  that  no  correct  inference 
respecting  a  fatal  dose  of  i)russic  acid  in  man,  or  the  time  required 
for  it  to  prove  fatal,  can  be  drawn  from  such  experiments.  Doses 
so  widely  differing  from  each  other  were  found  to  kill  dogs  of  similar 
size  and  strength  witliin  the  same  period  of  time. 

When  the  question  is  merely  whether  a  suspected  substance  ad- 
ministered to  another,  is  or  is  not  poisonous,  then  we  may  occasion- 
ally be  justified  in  resorting  to  this  kind  of  evidence,  in  order  to 
determine  the  fact — particularly  in  reference  to  newly-discovered 
substances  which  have  either  not  been  taken  by,  or  could  not  be 
safely  administered  to  human  beings.  Most  of  the  common  poisons 
of  the  mineral  kingdom  are,  however,  capable  of  having  their  pre- 
sence easily  demonstrated  by  a  chemical  analysis  ;  and  the  properties 
of  the  substance  will  be  thereby  known.  But  evidence  of  this  des- 
cription may  be  sometimes  accidentally  obtained,  and  then  it  may 
render  unnecessary  a  chemical  analysis  of  the  vehicle  of  the  poison  ; 
indeed,  it  may  supply  proof  when  no  poison  is  discovered  in  the 
body  of  the  deceased.  The  following  is  a  type  of  many  cases  that 
have  occurred  in  this  country.  A  woman  poisoned  her  husband 
with  arsenic  mixed  in  souji ;  and  after  the  deceased  had  made  a 
full  meal,  she  threw  the  remainder  out  of  a  window  into  a  farm- 
yard, thereby  thinking  to  defeat  all  attempts  at  discovering  the 
means  which  she  had  adopted  to  destroy  her  husband.  It  happened 
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at  the  time,  that  a  pig  and  several  fowls  were  feeding  under  the 
window,  and  they  ate  iip  the  food  as  it  fell  on  the  ground.  The 
whole  of  these  animals  died  ixnder  sjTnptoms  of  irritant  poisoning. 
The  husband  also  died.  No  poison  was  detected  in  his  stomacli, 
although  there  were  the  traces  of  its  action  ;  but  on  opening  the 
bodies  of  the  animals,  the  medical  witnesses  found  not  only  the 
appearances  iisually  produced  by  irritant  poisons,  but  arsenic  itself 
was  readily  discovered  in  the  viscera.  This  sort  of  evidence  sup- 
plied that  which  was  required  to  complete  the  case — for  while  no 
poison  was  detected  in  the  body,  no  portion  of  the  poisoned  soup 
could  be  procured.    The  prisoner  was  convicted  and  executed. 

Good  negative  as  well  as  affirmative  evidence  maybe  sometimes 
obtained  by  an  examination  of  the  bodies  of  animals  alleged  to  have 
been  poisoned.  In  Beg.  v.  Neioton  (Liverpool  Autumn  Assizes, 
1850),  it  was  proved  that  the  prosecutor,  to  whom,  as  it  was  alleged, 
the  prisoner  had  administered  arsenic,  went  out  into  a  back  yard 
and  vomited  liis  food.  Some  fowls  near  the  spot  were  observed  to 
be  ill  during  the  day,  and  two  died.  The  prisoner  had  in  the  mean- 
time thrown  away  the  remainder  of  the  poisoned  food,  and  washed 
oat  the  vessels  which  had  contained  it.  As  the  prosecutor  re- 
covered, there  could  be  no  examination  of  his  body,  and  a  portion 
of  the  food  which  prisoner  had  at  the  same  time  prepared  for  her- 
self, contained  no  poison.  Arsenic  was,  however,  found  in  the 
crops  of  the  chickens  which  had  fed  at  the  spot  where  prosecutor 
had  vomited,  and  this  supplied  srifficient  proof  of  the  cause  of 
his  illneas.  A  woman  named  Higgins  was  tried  at  the  Warwick 
Siunmer  Assizes,  in  August  1831,  for  the  miu'der  of  her  uncle, 
by  poisoning  him  with  arsenic.  Her  guilt  was  tliroughout  made 
very  clear.  It  was  proved  that  she  had  bought  arsenic,  and  when 
required  to  account  for  the  possession  of  the  poison,  she  said  that 
it  was  for  the  purpose  of  destroying  vermin — the  excuse  resorted 
to  by  many  criminals.  She  went,  however,  farther  than  tliis ;  and 
actually  pointed  out,  in  corroboration  of  her  statement,  a  dead 
mouse,  which  she  said  had  been  killed  by  the  poison.  This  turned 
out  to  be  an  unfortunate  part  of  her  defence,  for  the  medical  wit- 
nesses showed  that  the  mouse  had  not  died  from  the  efFects  of 
arsenic. 

In  the  above  cases,  it  will  be  seen  that  the  evidence  from  the 
eflfects  of  poison  on  animals  was  accidental  and  ancillary  to  the  main 
facts  of  poisoning.  There  is,  however,  one  instance  wherein  evi- 
dence from  experiments  on  animals  cautiously  performed,  maybe  of 
some  importance  on  a  criminal  trial.  I  allude  to  the  case  in  which 
a  poisonous  substance  is  not  of  a  nature  readily  to  admit  of  a  chemi- 
cal analysis,  as  for  example  certain  poisons  belonging  to  the  neurotic 
class.  In  such  a  case,  if  the  death  of  an  animal  takes  place  under 
the  ordinary  symptoms  of  poisoning  from  thH  administration  of  a 
substance,  part  of  which  has  been  taken  by  the  person  whose  life 
was  thus  attempted,  the  evidence  is  conclusive.  This  remark  applies 
to  liquids  or  solids  which  are  made  the  vehicle  of  a  poison— not 
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to  any  matters  vomited  or  found  after  death  in  the  stomach.  The 
results  in  the  latter  case  would  be  fallacious ;  because  such  matters, 
without  containing  any  poison,  might  give  rise  to  vomiting  and 
other  symptoms  in  an  animal.  The  symptoms  produced  by  some 
poisons,  e.g.  strychnia,  are  of  such  a  special  character,  and  the  same 
in  all  mammalia,  that  a  fair  inference  may  be  frequently  drawn  from 
the  effects  produced  by  this  alkaloid.  Thus,  in  the  case  of  Reg.  v. 
Dove  (York  Autumn  Assizes,  1856),  the  proof  of  the  presence  of 
strychnia  in  the  stomach  of  deceased,  was  partly  based  on  the  effects 
l^roduced  on  animals  by  a  prepared  extract  of  the  contents.  A 
sufficient  quantity  was  procured  to  kill  several  animals  under  the 
usual  tetanic  symptoms  produced  by  this  poison.  The  evidence  was 
considered  to  be  conclusive,  and  more  satisfactory  than  the  apphca- 
tion  of  chemical  tests  to  extracts  of  organic  matter  contaimng  the 

^^^^plnisioloqiccd  tests.— When  in  a  case  of  alleged  alkaloidal  poison- 
incr,  chemical  tests  fail  to  demonstrate  the  nature  of  the  poison  tins 
kind  of  evidence  may  be  resorted  to  in  order  to  corroborate  a 
medical  opinion  based  on  symptoms  and  appearances.  A  puritied 
extract  of  a  suspected  Uquid,  or  of  the  contents  of  the  stomach  may 
be  introduced  into  a  wound  in  the  neck  of  a  rabbit  and  the  results 
watched.  If  symptoms  follow  corresponding  to  those  of  the  sus- 
pected alkaloids,  this  would  be  strongly  confirmatoiy  of  the  fact  ot 
poisoning  There  is,  however,  a  difficulty  which  has  been  suggested, 
i  e  that  these  animals  are  tolerant  of  certain  poisons,  e.g.  atropia, 
and  therefore  a  negative  result  might  lead  to  the  erroneous  conclu- 
sion that  no  poison  was  present.  On  the  other  hand,  does  it  mvari- 
ablv  follow  that  if  an  animal  dies  under  these  cu-cumstances,  this 
fact  fm-nishes  a  clear  proof  that  the  suspected  poison  was^  really  pre- 
sent 1  From  the  researches  of  Albertoni  and  Lussana,  it  would  ap- 
pear that  visceral  extracts  so  procured,  are  of  themselves  poisonous 
without  the  addition  of  any  poisonous  ingredient.    (  Ann.  d  Myg. 

^^^TkJSlg^advanta^l  of  the  extreme  sensibility  of  the  frog  to  the 
effects  of  minute  doles  of  strychnia,  the  late  Dr  Marshall  Hall  pro- 
posed what  has  been  termed  the  frog-test.  A  frog  is  V^ev^l^l^oT 
the  iDurpose,  and  placed  in  a  bath  containing  a  solution  of  strychma, 
w^Sch  may  even  amount  to  less  than  l-100,000th  )  part  of  a  graim 
if  the  poison  be  present  in  this  small  proportion,  the  ammal  is  sa  d 
to  be  suddenly  seized  with  tetanus,  and  the  body  and  limbs  remain 
rLdlv  extended  If  there  be  no  strychnia  the  frog  is  unattec  ed. 
?fHng  tSrexperiment  alone,  the  result  would  not  be  sufficient  to 
establish  bevond  all  doubt,  the  presence  of  strychnia  for  these  am- 
maJs  S  '  re^  ;?y  tetanized  by  very  slight  --es  independent^ 
'triclinia  •  and  without  some  corroboration  the  inference  of  the  pre- 
Se TtlS  pdson  from  such  a  result  would  not,  it  appears  to 
tiistifiable.  It  has  been  found  that  morphia  produces  tetanic 
rmntoms  in  frocrs.  The  negative  evidence  which  it  furnishes  would 
Cete"  be  iett  r  than  the  affirmative  ;  if  a  healthy  frog  had  not 
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symptoms  of  tetanus  under  these  circumstances,  it  would  go  very  far 
to  prove  the  absence  of  any  trace  of  that  poison  which  would  admit 
of  detection  by  chemistry.  The  strychnoscopic  test,  therefore,  must 
be  regarded  as  an  adjunct  to  other  means  of  research,  but  not  of 
itself  sufficient  to  produce  conviction. 

When  the  food  which  is  supposed  to  have  caused  symptoms  of 
poisoning  can  be  procured,  this  should  be  employed  for.  the  purpose 
of  testing  its  poisonous  or  non-poisonous  nature  in  preference  to 
any  liquid  or  solid  removed  from  the  body  of  the  deceased.  Foder^ 
mentions  a,  case,  in  which  a  child,  after  having  partaken  of  some 
broth,  fell  into  a  state  of  stupor,  lost  the  power  of  swallowing,  and 
foamed  at  the  mouth.   Some  of  the  meat  from  which  the  broth  was 
made,  was  given  to  a  cat.    The  animal  was  seized  with  convulsive, 
fits,  alternating  with  stupor,  and  died  in  about  five  hours.    It  was 
rendered  probable  from  the  symptoms,  as  well  as  from  an  examina- 
tion of  the  body  of  the  animal,  that  these  efiects  were  caused  by 
the  introduction  of  a  narcotic  plant  (hyoscyamus)  into  the  broth. 
('  Med.  Leg.'  vol.  4,  p.  72.)  A  remarkable  instance  of  this  land  of 
evidence  will  be  found  under  Phosphobus,  in  which  a  shepherd  and 
his  dog  were  poisoned  by  this  substance,  wliich  was  detected  in  the 
stomachs  of  both  after  fourteen  days'  interment.    On  several  occa- 
sions similar  evidence  has  been  received  by  an  English  court  of  law. 
A  woman  named  Slierrington  was  tried  at  the  Liverpool  Sprino- 
Assizes  in  1838,  for  the  attempt  to  administer  poison  to  one  Mary 
Byres.   The  evidence  showed  that  the  prisoner  had  sent  to  the  pro- 
secutrix a  pudding,  by  two  young  children.    On  the  way,  these 
cliildren  tasted  it,  and  finding  that  it  had  an  unpleasant  taste,  the 
prosecutrix  was  put  on  her  guard.    The  pudding  was'  sent  to  a  sur- 
geon to  be  analyzed ;  but  he  could  detect  no  poison  in  it.    He  sus- 
pected, however,  that  it  contained  a  vegetable  narcotic  poison  He 
gave  a  piece  about  the  size  of  an  egg  to  a  dog.    In  twenty  minutes 
the  dog  became  sick— in  forty  minutes  it  lost  the  use  of  its  limbs— 
and  died  m  three  hours.    The  prisoner  was  convicted.    Cases  in 
which  evidence  of  this  kind,  accidentally  obtained,  has  been  made 
available  on  charges  of  criminal  poisoning,  are  now  very  numerous 
(bee  Beg.  v.  Foster,  Suffolk  Lent  Assizes,  1847.) 

While  experiments  on  animals  may  give  us  information  on  the 
nature  of  the  symptoms  produced  by  a  particular  poison,  and  on 
the  power  of  discovering  it  in  the  absorbed  or  unabsorbed  state  in 
tlie  body,  they  are  not  fitted  to  convey  to  us  any  accurate  know- 
ledge on  the  time  of  occurrence  of  symptoms,  or  on  the  dose  re- 
quired to  cause  death.  In  Freeman's  case  (ante,  p.  162)  the  person 
accused  nan-owly  escaped  conviction  and  execution,  by  reason  of 
undue  confidence  placed  in  experiments  on  animals,  as  evidence  of 
the  time  of  accession  of  insensibiUty  in  man,  from  a  fatal  dose  of 
tms  poison. 

r.J^if'^  ""T  '^?''!-  ^^^^)'       clanger  of  relying 

upon  tlie  action  of  strychnia  on  animals  as  evidence  of  the  time  for 
the  commencement  of  symptoms  on  man,  was  strongly  manifested. 
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In  this  case  no  symptoms  of  strj'chnia-poisoning  had  been  observed 
in  Cook,  until  an  hour  or  an  hour  and  a  quarter  had  elapsed  after 
certain  pills  had  been  administered  to  him  by  the  prisoner.  _  Two 
experts,  wlio  appeared  for  the  defence,  considered  that  this  was 
too  long  a  time  for  the  action  of  strychnia  to  be  delayed,  because 
the  poison  produced  its  effects  on  animals  within  a  much  shorter 
period.  One  of  these  (the  late  Mr.  Nunneley,  of  Leeds)  stated  that 
he  had  experimented  with  this  poison  on  sixty  animals,  from  dogs 
to  frogs,  and  the  time  of  occurrence  of  symptoms  varied  from  two 
to  thirty  minutes,  the  average  period  for  their  commencement  being 
about  five  or  six  minutes.  The  other  expert  stated  that  the  longest 
interval  he  had  observed  in  his  experiments  was  three-quarters  of 
an  hour.    Such  experiments  only  tend  to  error  and  confusion,  it 
is  now  a  well-ascertained  fact  that  symptoms  of  strychnia-poisoning 
in  man  have  been  delayed  for  two  and  for  three  hours  ;  and  their 
appearance  is  especially  delayed  when  the  poison  has  been  taken  m 
the  form  of  hard  pills,  and  the  person  has  fallen  asleep  after  taking 
them,  both  of  which  conditions  existed  m  the  case  of  Cook,  but 
not  in  the  experiments  on  dogs  and  frogs  !  -,     •    ,  i  • 

For  the  first  time,  probably,  on  a  trial  for  murder  m  this  or 
any  country,  the  counsel  for  the  defence,  the  late  Serjeant  Shee, 
asked  permission  of  the  Court  that  the  jury  might  be  permitted  to 
witness  the  poisoning  of  a  few  animals  by  strychma,  m  order  that 
they  mi<Tht  draw  their  own  inferences  as  to  the  commencement  and 
course  ofthe  symptoms,  and  the  period  ox  death!  This  the  Court  veiy 
properly  refused  to  permit.  It  is  obvious  that  men  m  the  position 
of  the  lurv  could  net  be  in  a  condition  to  draw  correct  mferences 
from  such  experiments.  They  had  already  led  into  a  gross  error 
the  '  expert '  witnesses  called  for  the  defence,  and  might  have  more 
readily  deceived  a  jury  composed  of  non-professional  persons 

Is  the  flesh  of  poisoned  animals  poisonous  ?-l his  is  a  question 
which  it  is  necessary  to  consider,  ^^^cause  poultry  and  ^me  are 
unfrequently  poisoned  wilfuUy  or  accidentally,  and  m  this  .state  they 
may  be  eaten  unsuspectingly.  It  is  well  known  that  g^^m  is  often 
saturated  with  a  solution  of  arsenic  for  agricultural  purposes  before 
t  is  sown  :  if  this  grain  is  eaten  by  poultry,  it  will  destroy  them  ; 
and  a  question  ma^  arise  as  to  the  effects  which  the  fle^^^o^^^^^^^ 
animals  so  poisoned  is  liable  to  produce  on  man.  f  "^^^^^^^^ 
poison  has  been  placed  in  the  way  of  these  animals,  with  the  ma- 
licious obiert  of  destroying  them.  Thus  wheat  or  oats  satm-ated 
w  HrS  oVwith  tlSt  poison  intennixed,  l-^XaKher 
game  preserves,  for  the  purpose  of  destroying  Pl^e^^^^^^^*^//^^^^^^^^^^ 
birds.  In  the  sp^ng  of  1846,  two  blackcocks  were  sent  to  me  for 
examination,  from  the  extensive  preserves  of  a  -ol^^rantitv  S 
land.  They  had  been  found  dead  on  the  ground  ^  quantity  ot 
arsenic  was  discovered  intermixed  with  oats  and  the  shoots  of  the 
Si  ii^the  crops  and  gizzards  of  each  bird,  and  arsenic  existed 
irsohi  ifpectoial  muscles  and  soft  organs.  There  had  been  pre^ 
vioisly  a  very  large  destruction  of  game  on  the  estate,  as  it  ^^as 
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inferred,  from  poison.    Many  similar  cases,  in  -vvliicli  poultry  and 
game  were  poisoned,  have  since  come  before  me.    Sir  R.  Christi- 
son  reports  a  case  which  renders  it  probable  that  the  flesh  of 
poisoned  animals  is  occasionally  poisonous.    ('  On  Poisons,'  p.  81.) 
Tliis  subject  has  been  examined  in  reference  to  sheep  by  M.  A. 
Gue'rard.    ('Ann.  d'Hyg.'  1843,  vol.  1,  p.  468.)    Some  sheep  were 
poisoned  with  arsenic,  and  it  became  important  to  determine  how 
fai-  their  flesh  was  rendered  poisonous  and  unfit  for  food.    A  com- 
mission was  appointed  by  the  French  Academy  to  make  inquiry 
respecting  the  facts,  and  M.  Gue'rard  has  furnished  a  summary  of 
the  results.    The  sheep  submitted  to  experiment  appeared  well, 
even  when  they  were  daily  passing  arsenic  through  the  iseces  and 
urine.    On  giving  to  a  young  dog  the  flesh  of  a  sheep  which  had 
died  from  arsenic,  the  animal  after  two  days  was  seized  with  diar- 
rhoea, and  arsenic  was  detected  in  the  faeces  and  urine.  Another 
dog,  which  ate  the  viscera,  previously  washed,  had  vomiting  and 
symptoms  of  a  more  serious  kind ;  it  became  thinner,  but  did 
effects  of  the  poison.    These  results  prove  that 
the  flesh  of  poisoned  anunals  is  noxious;  but  if  the  animals  live 
sufficiently  long,  the  whole  of  the  arsenic  is  voided  in  the  urine  and 
f£Eces,  and  the  flesh  may  then  be  eaten  with  impunity.    In  an  ex- 
periment on  one  sheep,  arsenic  was  found  in  the  fseces  twenty-two 
hoiu-s  after  the  introduction  of  the  poison  into  the  stomach  Its 
elmnnation  was  daHy  traced ;  and  fifteen  days  after  it  had  ceased 
to  appear  m  the  fjeces,  it  was  found  in  the  urine.    It  ceased  to  ap- 
pear m  the  urine  on  the  thirty-fifth  day;  and  when  the  animal  was 
kiiied  on  the  thirty-eighth  day,  no  arsenic  was  found  in  its  body 
Six  persons  ate  the  flesh  without  suflTering  any  ill  eff-ects,  and  a  dog 
ate  the  viscera  without  manifesting  any  symptoms  of  poisoning 
Ihe  flesh,  therefore,  is  only  noxious  in  the  early  or  acute  stacrg  of 
poisonmg,  and  it  is  not  fit  for  food  until  three  or  four  days  after 
arsemc  has  ceased  to  appear  in  the  urine.    Arsenic  and  corrosive 
sublimate  are  much  used  in  this  country  as  a  lotion  for  the  purpose 
of  destroying  the  fly  in  sheep.    In  a  case  reported  by  Mr.  Anmn, 
two  sheep  died  from  the  effects  of  the  external  appUcation  of  corro- 
sive sublimate,  a  poison  which  is  most  easily  absorbed  Med 
Times,  July  25,  1846,  p.  331.)    The  flesh  of  these  animals  mic^ht 
have  proved  noxious  if  it  had  been  eaten. 

The  flesh  of  animals  poisoned  with  copper  has  been  known  to 
produce  serious  eflects  among  those  who  have  eaten  it  as  food 
Dr  Galtier  relates  the  foUowing  case  :-A  pig,  which  had  been  fed 
with  corn  soaked  m  blue  vitriol,  was  so  aff-ected  that  the  owner  had 
It  killed,  and  sold  the  carcase  to  a  butchfer.  Seventeen  persons 
who  ate  the  flesh  of  this  animal  were  seized  with  violent  colic  and 
those  who  ate  the  blood  made  into  black  puddings,  also  suffered 
aeverely.  The  milk  of  a  goat,  which  had  eaten  sour'  food  out  of  a 
copper  vessel,  occasioned  nausea,  vomiting,  colic,  pur^ina  cramp 

ot  It.    They  had  before  taken  milk  from  the  same  goat  without  in- 
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jurious  consequences.  The  animal  itself  became  ill,  and  died  on 
tlie  tliird  day,  under  all  the  symptoms  of  poisoning.  The  mucous 
membrane  of  the  small  intestines  Avas  found  inflamed.  ('  Toxico- 
logic,' vol.  1,  p.  631.)  It  is  to  be  regretted  that  no  analysis  of  the 
food  was  made  in  these  cases  of  acute  poisoning  (p.  42,  ante). 

But  little  is  known  concerning  the  eflects  produced  by  absorbed 
organic  poisons  on  the  flesh  of  animals.  It  might  be  supposed  that 
a  few  experiments  with  such  a  poison  as  strychnia  would  at  once 
supply  an  answer  to  the  inquiry.  I  have  frequently  seen  the  laryas 
of  insects  grow  and  thrive  on  the  flesh  of  animals  killed  by  strj-chnia ; 
but  then,  on  experiment,  I  found  that  the  larvte  were  not  killed  by 
the  application  of  a  strong  solution  of  sulphate  of  strychnia  to  their 
bodies,  and  they  did  not  appear  to  be  in  any  way  aftected  by  a  dose 
of  the  poison  which  would  have  speedily  destroyed  a  rabbit.  Dr. 
Harley  found  that  the  flesh  of  animals  lulled  by  minimum  doses  of 
strychnia  did  not  act  as  a  poison  to  other  animals.  He  fed  a 
hedgehog  on  poisoned  flesh  for  a  period  of  fourteen  days,  without 
being  able  to  detect  the  slightest  symptom  of  poisoning.  The  poison 
must,  therefore,  he  concludes,  have  been  either  decomposed,  or  it 
was  not  present  in  suflicient  quantity.  ('  Physiological  Action  of 
Strychnia,' p.  15.)  ^  . 

Dr.  Macadam  states  that  he  kHled  ahorse  with  thirty-two  grams 
of  strychnia,  given  at  intervals.  He  fed  a  large-sized  terrier  dog 
for  two  weeks  on  the  flesh  of  tliis  horse ;  the  animal  eating  every 
day  during  this  period  two  pounds  of  muscle.  The  terrier  dog,  he 
says,  Uved  and  throve  on  the  flesh,  and  did  not  betray  the  faintest 
shadow  of  tetanic  symptoms.  He  states  that,  on  analysis,  he  found 
distinct  evidence  of  strychnia  in  the  muscle  and  blood  of  the  horse, 
but  the  quantity  is  not  stated.    (' Pharm.  Jour.,  August  18ob, 

Btrnard  gave  to  dogs  as  food,  the  flesh  of  rabbits  which  had 
been  poisoned  with  strychnia  and  nicotina,  and  the  dogs  experienced 
no  ill  eflects.  When,  however,  a  larger  dose  of  poison  than  was 
suflicient  to  cause  death  had  been  given,  then  the  surplus  a^ted 
fatally  on  other  animals.  This  would  be,  in  fact,  a  case  of  direct 
poisoning.  But  the  flesh  alone  did  not  appear  to  have  had  any 
poisonous  action,  the  quantity  of  absorbed  poison  contamed  m  it 
having  been  too  small.  The  intestines  of  animals  poisoned  witll 
strychnia  and  nicotina  have  proved  fatal  to  other  ammal^^  (  Lemons 
sur  les  Eff-ets  des  Substances  Toxiques,'  1857,  p.  281.)  From  these 
observations,  therefore,  it  appears  that  it  is  not  the  absorbed  but 
the  unabsorbed,  portion  of  tliis  alkaloidal  poison,  which  is  hkely 

to  afi'ect  other  animals.  n  t.«-     i  ^u  oa 

The  results  obtained  by  Drs.  Harley  and  Macadam,  f.^ff^l 
bv  M.  Bernard,  bear  out  the  view  that  the  flesh  of  game  killed  by 
the  arrows  of  certain  Indian  tribes  in  South  America,  poisoned 
with  woorara  (curara)  may  be  eaten  with  impunity.  The  q"a"t«y 
actually  absorbed  and  difliised  through  the  flesh  is,  as  m  the  case 
of  stryclmia,  either  too  small  to  cause  symptoms  of  poisomng,  or  tlie 
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organic  poison  itself  undergoes  some  change  in  tlie  body,  by  which 
its  noxious  effects  are  destroyed. 

Dr.  Livingstone  states  that  the  flesh  of  animals  killed  by  the 
arrow-poison  of  the  Central  Africans  is  eaten  by  the  natives  with  im- 
punity. The  poison  {kombi)  soon  takes  effect  on  the  animal.  It 
produces  muscular  paralysis  and  finally  paralysis  of  the  heart.  The 
animal  drops.  A  portion  of  flesh  around  the  wound  is  cut  away 
and  all  the  rest  is  eaten.    (Fraser  '  On  the  Kombi  Poison.') 

Dr.  Fayrer('Thanatophidia  of  India')  observes  that  the  flesh  of  an 
animal  dead  from  snake-poison  is  not  affected  by  it,  animals  and  men 
eat  the  flesh  with  impunity.  His  servants  ate  all  the  fowls  killed  in 
his  experiments  by  the  bite  of  the  cobra.  It  would  appear  that  but 
little,  if  any,  of  this  poison  is  deposited  in  the  tissues.  It  is  chiefly 
contained  in  the  blood.  In  the  case  of  poisoned  animals^  the  amoimt 
of  absorbed  poison  appears  to  be  too  small  to  render  a  small  quantity 
of  flesh  poisonous  as  food. 

The  following  cases,  of  which  a  note  was  sent  to  me  by  a  friend 
in  Australia,  shows,  however,  that  the  flesh  of  animals  may  be,  on 
some  occasions,  the  means  of  transferring  poison  to  human  beings. 
In  April  1871,  a  family,  consisting  of  nine  persons,  varying  in  age 
from  seventy  years  to  an  infant,  were  attacked  with  symptoms  re- 
sembling those  of  irritant  poisoning  after  eating  some  mutton  which 
had  been  purchased  of  a  butcher  in  the  usual  way.  The  symptoms 
were  violent  vomiting  and  purging,  pains  in  the  limbs,  and  great 
prostration  of  streng-fch.  It  was  found  that  other  families  had  suf- 
fered from  eating  mutton  under  similar  circumstances.  An  inquiry 
was  instituted  by  the  authorities  and  it  was  found  that  the  sheep,  in 
travelling  to  Melbourne,  had  been  fed  on  the  wild  cucumber  (colo- 
cynth),  the  native  melon  and  the  lotus  Australis,  all  of  them  poison- 
ous plants  which  abounded  in  the  colony.  Some  sheep  died 
within  half  an  hour  of  their  feeding  on  these  plants.  Others  weve 
killed  and  the  meat  was  sold  without  exciting  any  suspicion  that  it 
was  poisoned. 

It  is  a  curious  fact,  that  the  bodies  of  animals  may,  in  some  in- 
stances, be  made  the  vehicles  of  transferring  poison  to  the  human 
subject,  while  the  animals  themselves  do  not  appear  to  sufler  from 
its  effects.  Thus  the  flesh  of  the  pheasant,  which  feeds  on  the  buds 
of  the  Calmia  latifolia,  in  North  America,  is  deemed  poisonous  du- 
ring the  winter  and  spring.  ('Beck's  Med.  Jur.'  p.  854.)  The  flesh 
of  hares  which  have  fed  upon  EJwdodendron  chrysanthermim,  is  con- 
sidered to  be  poisonous.  A  singular  case  occurred  in  France,  in 
which  a  whole  fajuily  near  Toulouse  was  poisoned  with  a  dish  of 
snails.  The  symptoms  under  which  they  suffered  were  those  of  nar- 
cotico-irritant  poisoning  ;  and  it  was  found,  upon  inquiry,  that  the 
snails  had  been  gathered  from  bushes  where  they  had  fed  upon  the 
leaves  and  young  shoots  of  the  Coriaria  myrtifolia,  a  vegetable  poi- 
son. ('  Gaz.  M^dicale,'Oct.  1842  ;  also  '  Med.  Gaz.' vol.  31,  p.  237). 

Dr.  Dumas,  of  Cette,  has  described  a  similar  set  of  cases  wliich 
occun-ed  under  his  observation  in  April  1873.    Seven  persons  in  a 
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family  had  partaken  of  a  disli  of  snails.  All  were  seized  with  symp- 
toms of  irritant  poisoning  about  fifteen  or  twenty  hours  after  the 
meal,  and  in  a  degree  proportioned  to  the  quantity  eaten  by  each. 
There  were  nervous  symptoms  indicated  by  headache,  giddiness, 
and  delirium.  On  inquiry  it  was  found  that  the  snails  had  been 
collected  from  shrubs  such  as  the  box,  or  a  species  of  euphorbia  and 
other  plants  of  a  noxious  kind.  It  was  observed  that  the  snails 
had  a  very  bitter  taste.  One  theory  set  up  was  that  they  had  ab- 
sorbed and  transferred  the  poison  from  the  vegetables,  and  another 
that,  like  marine  moUusca,  they  might  themselves  have  acquired 
poisonous  joroperties.    ('Ann.  d'Hyg.'  1874,  vol.  1,  p.  446.) 

It  has  been  long  known  that  honey,  derived  from  bees  which 
have  fed  upon  the  rhododendron,  calmia,  azalea,  or  datura,  growing 
in  certain  districts,  acts  as  a  narcotico-irritant  poison,  producing 
giddiness,  vomiting,  and  purging.  It  is  stated  that  arsenic  has 
found  its  way  into  honey  under  the  following  circumstances  : — On 
the  line  from  Cologne  to  Elberfeld  there  is  an  arsenical  factory,  and 
it  has  been  observed  that  the  honey  collected  round  this  spot  has 
caused  symptoms  of  poisoning  among  those  who  have  eaten  it.  On 
analysis,  the  honey  was  found  to  be  impregnated  with  arsenic 
(Bouchardat,  'Ann.  de  Therap.' 1874,  p.  207).  As  arsenic  is  a  poison 
to  insects,  it  is  difficult  to  understand  how  the  bees  wliich  produced 
the  honey  should  have  escaped  the  effects.  In  the  chapter  on  Am- 
MAL  Irritants  some  other  facts  will  be  mentioned,  from  wliich  it 
would  appear  that  the  milk  of  cows  fed  in  certain  districts  of  Ame- 
rica is  poisonous,  and  gives  rise  to  serious  symptoms,  whether  taken 
as  milk  or  made  into  cheese.  The  flesh  of  the  animal  possesses  also 
poisonous  properties  ;  while  the  animal  itself  does  not  suffer  in 
health  from  feeding  on  the  plants.  These  facts  are  explicable  on 
the  supposition  that  there  are  specific  idiosyncrasies  among  different 
classes  of  beings,  thus  rendering  what  is  innoxious  to  one  a  poison 
to  another. 


CHAPTER  22. 

MOEAL  AND  CIRCUMSTANTIAL  EVIDENCE  IN  POISONING.  —  STATISTICS  OF 
POISONING  IN  ENGLAND  AND  WALES.— CASKS  ADMITTED  INTO  GVY^ 
HOSPITAL. — COMPAEATIVE  DEATHS  FROM  POISON. 

The  duty  of  a  medical  witness,  as  such,  is  accomplished  when  he 
has  proved,  on  a  charge  of  criminal  poisoning,  that  death  was  cer- 
tainly due  to  poison.  The  moral  and  circumstantial  evidence  must 
show  that  the  accused  was  the  person  who  gave  it ;— this  proof  often 
fails— the  fact  of  administration  cannot  be  brought  home  to  the  ac- 
cused, and  the  case  falls  to  the  ground.  It  is  not  within  the  pro- 
vince of  this  work  to  treat  of  moral  and  circumstantial  evidence  m 
cases  of  poisoning.  Proofs  of  this  kind,  it  is  true,  are  sometimes 
very  closely  mixed  up  with  the  evidence  of  professional  witnesses, 
and  in  the  foregoing  chapters  some  of  these  have  been  already 
adverted  to.   A  witness  must,  however,  be  cautious  not  to  base  his 
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opinion,  in  questions  of  poisoning,  on  moral  and  circumstantial 
proofs.  He  is  called  upon  to  give  a  medical  opinion  of  the  cause  of 
death,  from  medical  facts  onlj^  The  moral  and  circumstantial  facts 
refer  chiefly  to  the  recent  possession  or  purchase  of  poison  without 
reasonable  cause — motives  for  acts  of  poisoning — the  opportunity 
of  administering — and  the  actual  administration  of  poison  by  a  par- 
ticular person — with  false  reasons  assigned  for  conduct.  These  cii*- 
cumstances  unexplained,  with  other  facts,  showing  criminal  design 
or  intention,  are  the  material  points  on  wliicli  a  charge  of  murder 
rests,  iiTespective  of  medical  evidence.  It  is  within  the  province  of 
a  jury  alone  to  decide  on  the  relevancy  and  value  of  these  portions 
of  the  evidence  against  an  accused  person,  although  it  must  be  con- 
fessed that  many  of  the  facts  can  be  properly  estimated  only  by 
persons  versed  in  medical  science. 

Supposing  death  by  poison  to  have  been  clearly  proved,  it  may 
be  necessary  to  ascertain  whether  the  act  was  the  result  of  accident, 
suicide,  or  homicide.  This  is  a  question  also  for  a  jiiry  to  determine, 
and  not  for  a  witness  ;  although  its  solution  often  depends  upon  a 
proper  appreciation  of  medical  circumstances.  Suicide  or  murder 
may  sometimes  be  inferred,  according  to  the  medical  evidence  given 
of  the  efiects  of  certain  poisons.  Some  speedily  annihilate  volition 
and  the  power  of  locomotion,  and  therefore  render  it  a  question  of 
serious  difficulty  whether  particular  acts  could  or  could  not  have 
been  performed  after  the  deceased  had  taken  the  poison.  On  the 
answer  to  this  question  may  depend  the  acquittal  or  conviction  of  a 
person  charged  with  the  crime. 

There  is  one  peculiarity  in  the  legal  consequences  of  the  act  of 
killing  by  poison,  namely,  that  the  act  itself  is  generally  considered 
in  law  to  furnish  distinct  evidence  of  malice.  If  a  poison  isknowingly 
administered  to  another,  with  the  intention  of  destroying  life,  the 
crime  is  never  reduced  to  manslaughter— whatever  may  have  been 
the  provocation  which  the  party  administering  has  received  from  the 
person  whose  life  he  has  thus  taken.  It  is  not  necessary,  therefore, 
that  any  particular  enmity  should  be  proved  to  have  existed  between 
the  prisoner  and  deceased,  although  this  when  proved  may  weigh 
as  a  strong  moral  circumstance  against  the  former.  The  absence  of 
any  apparent  motive  for  the  crime,  on  the  other  hand,  is  always  re- 
garded as  a  strong  presumption  in  favour  of  the  accused.  When  a 
man  dies  from  a  wound  received  in  a  quarrel,  the  law  will  some- 
times find  an  excuse  for  the  act,  from  the  heat  and  passionate  ex- 
citement under  which  the  aggressor  was  labouring  at  the  time ;  luit 
if  the  aggressor  should  avenge  himself  by  secretly  administering 
poison  to  his  adversary,  there  is  no  excuse  for  the  act,  since  there 
has  been  time  for  reflection,  and  the  act  evinces  cool  and  deep- 
rooted  malice.  That  death  by  poison  should  ever  amount  to  man- 
slaughter, therefore,  it  must  be  showTi  that  the  substance  was  ad- 
ministered to,  or  laid  in  the  way  of  the  deceased  by  mistake  or 
with  innocent  intention  ;  and  the  proof  of  this  always  lies  with  tlie 
accused— the  law  infeiTing  that  malice  exists  until  the  contrary  ap- 
pears from  the  evidence.  Whether  malice  exists  or  not,  is,  however 
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in  general  soon  made  apparent  from  the  evidence  for  the  prosecu- 
tion. There  are  many  cases  in  which  the  act  of  killing  by  poison 
arises  from  gross  negligence,  as  where  a  man,  dispensing  medicines, 
weighs  out  arsenic  for  calomel,  or  strychnia  for  bismuth,  or  dis- 
penses laudanum  for  black  draught.  Such  cases,  which  have  been  of 
frequent  occurrence,  have  been  hitherto  treated  with  too  great  leni- 
ency. The  persons  inculpated  have  generally  been  discharged  on 
the  ground  of  misadventure.  '  Killing  by  negligence,'  has  been 
hitherto  treated  as  manslaughter;  but  it  is  now  proposed  by  statute 
to  make  it  a  distinct  crime,  and  to  assign  to  it  a  special  punishment. 

In  relation  to  medico-legal  practice,  the  statistics  of  poisoning 
are  of  some  interest.  They  indicate  to  a  medical  jurist  the  sub- 
stances which  are  most  frequently  selected  for  the  purposes  of  sui- 
cide and  murder,  and  with  the  properties  of  which  it  wiU  be  ex- 
pected that  he  should  be  acquainted.  Unfortunately,  very  few 
tables  of  this  kind  have  been  published  ;  and  those  which  have  ap- 
peared are  defective  in  many  points.  One  of  the  most  complete  is 
that  which  was  published  by  order  of  the  House  of  Commons  from 
retiirns  made  by  the  coroners  of  England,  of  the  number  of  inqui- 
sitions held  during  the  years  1837  and  1838,  wherein  death  was 
caused  by  poison.  The  following  is  an  abstract  of  this  return,  which 
appeared  in  the  '  Medical  Gazette '  for  November,  1839. 

The  number  of  deaths  by  poison  (returned)  in  the  two  years 
above  mentioned,  were,  exclusive  of  two  cases  of  suffocation  by 
gases,  541.  The  substances  which  caused  death  may  be  taken  in 
the  following  numerical  order  : — 


133 
42 
2] 


r  Laudanum  . 

Opium  }  Opium 

[  Other  preparations 

Arsenic  ..... 

Sulphuric  acid  .... 

Prussic  acid  .... 

Oxalic  acid  .... 

Corrosive  sublimate  and  mercury 

Mixed  or  compound  poisoning  . 

Oil  of  bitter  almonds 

Poisonous  mushrooms  ... 

Colchicum,  nux  vomica  (of  each  3) 

Nitric  acid,  caustic  alkali,  tartar  emetic,  acet 
morphia,  strychnia,  deadly  nightshade, 
aconite  (of  each  2)  . 

Bichrom.  potash,  nit.  silver,  Goulard's  ex- 
tract, sulph.  iron,  mur.  tin,  hellebore, 
castor-oil  seeds,  savin,  hemlock,  cantha- 
rides,  cayenne  pepper  (of  each  1)  . 

Unknown 


196 
185 
32 
27 
19 
15 
14 
4 
4 
6 


14 


11 


527 
14 


541 
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[A  little  discrepancy  exists  in  the  relative  number  of  cases,  pro- 
bably owing  to  the  fact  that  in  several  instances  some  of  the  poisons 
were  taken  in  a  compound  state.  The  reader  will  hnd  the  details 
in  the  'Med.  Gaz.'  vol.  25,  p.  204.] 

It  will  be  seen  from  this  table  that  the  largest  proportion  of 
cases  of  poisoning  in  England  and  Wales  are  those  with  opmm  and 
arsenic  :  the  greater  number  of  the  former  being  cases  of  suicide  and 
accident,  and  of  the  latter  cases  of  criminal  poisoning.  There  can  be 
no  doubt  that  the  deaths  from  poison  whicli  annually  occur  in  Eng- 
land and  Wales  are  much  greater  than  this  table  represents.  The 
annual  registration  of  deaths,  although  defective  with  respect  to 
the  nmnber  of  individual  poisons — two  only,  i.  e.  arsenic  and  opium 
being  commonly  recorded,  and  these  imperfectly — shows  that  the 
mortahty  from  this  cause,  including  overdoses  of  medicine,  is  greater 
than  is  commonly  supposed.  I  here  subjoin  a  table  of  the  deaths 
from  poison  in  1840,  drawn  up  from  the  sixth  Annual  Report  of 
the  Registrar-General  (1844).  The  deaths  from  this  cause  in  1840 
are  stated  to  have  been  349,  of  which  number  there  were  181  males 
and  168  females.  The  cases  of  suicide  from  poison  were  161,  being 
87  females  to  74  males ;  the  cases  of  accident  or  homicide  were  188, 
being  107  males  to  81  females.  Of  the  75  cases  of  poisoning  by 
opium,  42  occurred  in  children  under  five  years  of  age— a  lamen- 
table proof  of  the  extensive  mortality  among  children  from  the 
improper  administration  of  this  drug.  These  cases  occur  among 
the  returned  deaths  from  opium  ;  but  under  the  head  of  medicines 
improperly  administered,  three-fourths  of  the  deaths  took  place 
among  children  under  five  years  of  age  ! 

Opium   75 

Arsenic   32 

Other  poisons,  including  medicines  impro- 
perly administered        ....  242 


Total  deaths  from  poison  in  1840  .  349 

.  Tt  would  be  a  considerable  benefit  to  medical  science  if  the  poi- 
sons which  caused  death,  were  correctly  specified  in  the  Registration 
returns.  The  poison  or  medicine  should  be  stated  as  distinctly  as 
iii  the  returns  now  made  with  respect  to  fatal  diseases.  The  cases 
of  poisoning  with  arsenic  and  opium  in  the  above  table,  are  evidentlv 
understated. 

A  proper  collection  of  hospital  statistics  would  throw  great  lit^ht 
on  the  frequency  of  death  from  poison,  and  the  nature  of  the  poison 
taken.    Mr.  Wilson  ('  The  Bane  and  the  Antidote,'  Birminoham 
1856),  states  that,  in  sixty-three  cases  of.  poisoning  treated  in  the 
Bu-mmgham  Hospital  from  1848  to  1850,  a  period  of  ei^ht  years 
the  nature  of  the  poison  used  was  as  follows  : —  a     j  , 

Opium  or  laudanum,  12;  sulphuric  acid,  9 ;  oxalic  acid,  8;  ace- 
tate of  lead,  5 ;  nitric  acid,  4 ;  arsenic,  3 ;  sulphate  copper,  2;  iodine, 
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2 ;  mix  vomica,  2 ;  ammonia,  2 ;  cyanide  potassium,  1 ;  corrosive 
sublimate,  1 ;  strychnia,  1 ;  essence  of  bitter  almonds,  1 ;  muriate 
of  morphia,  1 ;  charcoal- vapour,  1 ;  other  poisons,  8 ;  total  63.  The 
deaths  were  only  5. 

This  table  indicates  that  the  number  of  deaths  from  poison  are 
few  compared  with  the  actual  case.s  of  poisoning.  Probably,  on  an 
average,  not  more  than  one  in  five  cases  proves  fatal. 

I  am  indebted  to  Dr.  Steele  for  some  statistical  information  on 
this  svibject,  as  collected  from  the  records  of  Guy's  Hospital.  During 
the  years  1854-5-6,  there  were  admitted  into  the  hospital  27  cases 
of  poisoning,  out  of  which  number  11  proved  fatal.  The  poisons 
used  were  as  follows  : — 

Arsenic,  2  ;  sulphuric  acid,  3  ;  nitric  acid,  1  ;  oxalic  acid, 
4  ;  laudanum,  5  ;  prussic  acid,  1 ;  oil  of  bitter  almonds,  1 ;  solu- 
tion of  ammonia,  1  ;  brandy,  1  ;  chloride  of  zinc,  1 ;  poisonous 
berries,  2;  locust  beans,  1;  oxide  of  mercury,  2;  unknown,  2; 

total,  27.  ,     ^.     .    -,  TT 

Of  the  sixty-three  cases  reported  from  the  Birmmgham  Hos- 
pital only  five  proved  fatal.  This  is  in  the  proportion  of  about  8 
per  cent.,  or  one  death  for  twelve  cases.  Among  the  twenty-seven 
cases  at  Guy's  Hospital,  there  were  eleven  fatal  cases,  making  a 
proportion  of  40  per  cent. ,  or  two  deaths  for  every  five  cases.  The 
average  annual  admissions  at  the  Birmingham  Hospital  were  eight : 
at  Guy's  Hospital  nine  cases. 

Dr.  Steele"  has  furnished  me  with  . the  subjoined  report  of  cases 
admitted  into  Guy's  hospital  during  fourteen  years,  from  1860  to 
1874.  The  total  number  of  cases  was  119,  of  which  21  proved  fatal 
The  poisons  used  were  as  follows  : —  ,    .     , ,  . 

Arsenic,  9  ;  chloride  of  zinc,  4  ;  sulphuric  acid,  5  ;  hydroclilonc 
acid,  10  ;  white  and  red  precipitates  of  mercury,  11 ;  oxalic  acid, 
14  •  nitric  acid,  2 ;  prussic  acid,  1 ;  sugar  of  lead,  13 ;  carbolic  acid 
2  •  'phosphorus,  1  ;  bichromate  of  potash,  2  ;  turpentine,  1 ;  oil  of 
hartshorn,  5  ;  opium,  18  ;  mix  vomica,  2  ;  belladonna,  3  ;  atropia, 
1  •.  parafline  (petroleum),  3  ;  muslii'ooms,  1  ;  syrup  of  poppies,  1  ; 
sulphate  of  indigo,  1  ;  croton  seeds,  1  ;  camphor,  1  ;  mussels,  1 ; 
foul  air,  4.  To  these  may  be  added  31  cases  of  alcoholism  (poison- 
ing with  alcohol)  :  they  all  recovered  under  treatment 

According  to  a  paper  in  the  'Ann.  d'Hygiene '  (18^3,  vol.  1, 
p  240)  there  were  in  Finland,  from  1860  to  1866,  tliirty  fatal  cases 
of  poisoning,  namely,  from  arsenic,  7  ;  phosphorus,  5  ;  nux  vomica 
and  strychnia,  4  ;  corrosive  sublimate,  2  ;  sulphuric  acid,  nitric  acid, 
potash,  chromate  of  potash,  prussic  acid,  petroleum,  opium  morphia, 
lycopodium,  of  each  one  case,  making  a  total  of  9,  and  m  3  cases  tlie 
poison  was  not  determined.  _  ,   ^7  . 

Mr.  Wilson  published  an  analysis  of  the  deaths  from  poison  in 
England  alone,  taken  from  the  Registrar-General  s  Report  for  six 
years  from  1848  to  1853-the  latest  returns  which  had  then  been 
published.    The  total  deaths,  as  recorded  in  these  returns  during 
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the  period  above-mentioned, 
lows  : — 


were  3,218,   distributed  as  fol- 


1848 
1849 
1850 
1851 
1852 
1853 


Males. 

308 
290 
304 
275 
253 
270 


Females. 
261 
236 
249 
253 
300 
219 


Total. 
5G9 

526 
553 
528 
553 
489 


Total  deaths  in  six  years  1700         1518  3218 

This  gave  at  that  date  an  average  annual  mortality  of  536  deaths 
from  poisons  in  England  alone.  From  the  table  of  returns,  elsewhere 
pubhshed  {ante,  p.  172),  it  mil  be  perceived  that,  while  the  deaths 
from  poison  m  two  years  (1837-8)  for  England  and  Wales,  amounted 
to  541,  or  an  annual  average  of  270,  in  1848,  i.e.  ten  years  later  the 
number  of  deaths  amounted  to  569.  In  the  five  years  from  1863 
to  1867,  the  annual  average  was  418,  and  in  the  following  year  1868 
the  number  recorded  was  406.  So  far  as  these  returns  wiH  allow 
a  judgment  to  be  formed,  the  deaths  from  poison  actually  decreased 
in  the  twenty  years  erding  with  1868  ;  and  the  apparent  increase 
between  1838  and  1848  may  be  in  a  great  measure  referable  to  the 
increase  of  population. 

But  cases  of  poisoning  cannot  be  estimated  only  by  those  which 
prove  fatal  to  life.  There  are  many  who  suffer  temporarily  and 
recover  from  the  effects.  Assuming  the  average  mortality  to  be  not 
more  than  one  out  of  three  cases,  this  woidd  give  a  total  of  1  600 
cases  of  poisoning  per  annum.  The  relative  proportions  in  which 
the  deaths  are  occasioned  by  the  various  poisons  may  be  computed 
from  the  coroner's  returns.  In  those  for  1837-8,  the  poison  was 
ascertamed  m  527  cases.  Of  these  opium  and  its  preparations  formed 
^7  per  cent.  ;  arsenic,  35  per  cent.  ;  sulphuric  acid,  6  per  cent  • 
prussic  acid,  5  per  cent.  ;  oxahc  acid,  3-5  per  cent.  ;  and  mercurial 
preparations  about  3  per  cent  Opium  and  arsenic  were  the  causes 
of  death  m  three-fourths  of  the  whole  number  of  cases,  and  opium 
caused  a  greater  number  of  deaths  than  arsenic.  It  appears  that 
in  France  about  two-thirds  of  the  cases  of  poisoning  ovS  a  per  od 

vol  Tp  MsT'  ^^""^  '''''''^'^  '  ^es  Poisons,' 

1finrtl!°^''Ti"^  ^^"^^l'  ^^^""f^  Registrar-General  in  June 

1869,  shows  the  number  of  deaths  recorded  at  a  more  recent 
period     In  five  years,  1863-7,  it  is  stated  that  there  were  2  097 

i'Sed'ln  '477T.i  ^''^'T''  '"^"^^  .  ^''^  ^^^^^  not 

aescrioea  in  477  cases,  and  among  some  of  those  reconlprl  +l-,^-n» 

were  apparently  errors,  especially  Respecting  the  deX  allte  To 

have  been  caused  by  the  salts  of  lead,  of  which  tie  ^^^^^ 

«et  down  at  242  !  In  50  cases  the  death^  were  assi^ed  o  m;rop^^^^ 
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medicine  and  unwholesome  food.  These  deductions  leave  1,270  cases 
in  which  the  substance  causing  death  was  ascertained. 


.  /Laudanum,  syrup  of  popnies,  and 
Upium|    frey's  cordial  . 

Opium  and  its  compounds 
Morphia  . 

Prussic  acid,  cyanide  potassium 
Essential  oil  of  almonds 
Arsenic 
Oxalic  acid 

Strychnia  and  vermin  killer 
Mercury  (compounds  of) 
Sulphuric  acid  . 
Nitric  acid 
Hydrochloric  acid 
Carbolic  acid 
Alcohol  . 
Phosphorus 
Ammonia . 
Chloride  zinc 
Mussels  . 
Fungi 
Aconite  . 
Belladonna 
Chlorodyne 
Turpentine 
Colchicum 
Nitre 

Sulphate  of  copper 
Cantharides 


God- 


482 
114 
32 
151 
31 
83 
GO 
61 
58 
53 
16 
8 
5 

35 
15 
11 
8 
8 
6 
6 
6 
4 
3 
3 
3 
3 
2 


This  table  would  lead  to  the  conclusion  that  the  deaths  from 
poison  eight  years  since,  amounted  to  an  annual  average  of  528  ;  but 
in  three-iifths  of  these  cases  only,  was  the  nature  of  the  poison  dis- 
tinctly ascertained.  There  are  no  dotibt  many  cases  of  death  from 
poison  which  are  registered  under  the  head  of  fatal  diseases,  as 
cholera,  convulsions,  gastric  fever,  disease  of  the  heart,  apoplexy, 
epiplepsy,  &c.  If  proof  of  this  statement  were  required,  I  might 
point  to  the  numerous  cases  of  exhumation  in  which  it  has  been 
shown  that  death  has  taken  place  by  poison,  while  the  bodies  had 
been  buried,  under  certificates  of  death  from  disease,  and  registered 
accordingly.  These  are  less  numerous  than  they  formerly  were,  but 
the  recent  occurrence  of  such  a  case  as  that  of  Mary  Ann  Cotton 
(Bee.  V.  Cotton,  Durham  Lent  Assizes,  1873),  must  necessarily  give 
rise"" to  an  une&sy  feeling  in  the  public  mind  regarding  secret  nuirder. 
This  woman  was  convicted  of  the  murder  of  her  stepson  by  poison. 
The  deceased  had  been  buried  a  year  before  the  trial  under  a  cer- 
tificate stating  the  cause  of  death  to  be  gastric  fever.    When  the 
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exhximed  body  was  examined  arsenic  was  detected  in  it,  and  this 
proved  to  be  the  sole  cause  of  death.  This  woman,  it  was  stated  upon 
well-ascertained  facts,  had  at  different  times  killed  by  poison  her 
mother,  fifteen  children,  three  of  her  husbands,  and  a  lodger,  making 
altogether  twenty  persons  in  a  few  years  !  They  died  rather  rapidly 
one  after  another,  and  the  medical  certificates  represented  the  cause 
of  death  as  gastric  fever,  when  in  some  of  the  cases  the  symptoms 
were  not  at  all  consistent  with  this  disease.  The  motive  for  these 
murders  was  to  obtain  the  small  jiremiums  for  which  the  lives  of 
the  deceased  had  been  secretly  insured  by  the  prisoner  herself  ! 
Such  cases  could  not  occur,  if  there  were  more  perfect  methods  of 
observing  and  recording  the  causes  of  death. 
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MINERAL  IRRITANTS. 
ACID  POISONS. 


CHAPTER  23. 

on,  OF  VITRIOL  OR  SITLPHUEIC  ACtD.— SYMPTOMS.  EFFECTS  OF  THE  CON- 
CENTRATED AND  DIXTTTED  ACID.— DEATH  FROM  ASPHYXIA —TIME  AT 
WHICH  THE  SYMPTOMS  BEGIN.— POWER  OF  LOCOMOTION.- REMISSION  OF 
SYMPTOMS.— APPEARANCES    IN   THE    DEAD    BODY.— ACUTE    AND  CHRONIC 

CASES.— FATAL    DOSE.  —  PERIOD     AT    WHICH    DEATH    TAKES  PLACE   

TREATMEirr. 

Irkitant  poisons  comprise  a  large  number  of  substances  derived 
from  the  mineral,  vegetable,  and  animal  kingdoms.  They  include 
a  number  of  acids -alkalies,  non-metallic  and  metalKc  substances, 
difi-ermg  widely  from  each  other  in  physical  and  chemical  properties! 
They  are  identified  by  the  physiological  characters  elsewhere  as- 
signed to  the  class  {ante,  p.  62).  They  irritate  and  inflame,  and 
sometimes  corrode  and  destroy  the  parts  of  the  body  with  which  thev 
are  brought  m  contact.  The  mineral  poisons  may  be,  for  conve- 
mence,  arranged  m  four  groups,  comprising  acids,  alkalies,  non- 
metallic,  and  metaUic  substances.  Among  the  acids  will  be  included 
a  few  derived  from  the  organic  Icingdom. 

Acids  here  imply  those  solid  or  liquid  substances,  which  have 
a  sour  taste  redden  blue  litmus  paper,  and  are  neutralized  by 
alkalies  and  form  salts.  One  of  the  most  delicate  tests  for  acidity 
or  the  presence  of  an  acid  in  a  liquid  is  a  solution  of  the  ammonio- 

S  wllllr^f  r'^'  't-  ^^''^^  precipitate.    The  vvmend 

acias  will  first  require  consideration. 
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OIL  OF  VITRIOL  OR  SULPHPRIC  ACID. 

This  is  met  with  in  commerce  in  two  states,  either  concentrated 
or  diluted.  The  concentrated  acid  is  a  heavy  oily-looking  liquid, 
often  of  a  brown  colour  ;  it  has  a  strong  sharp  acid  taste — it  power- 
fully reddens  vegetable  colours,  and  corrodes  and  destroys  most 
kinds  of  organic  matter.  The  term  oil  of  vitriol  is  strictly  applied 
only  to  sulphuric  acid  which  has  an  oily  consistency  and  a  great 
specific  gravity  (from  I'SOO  to  1"845).  It  was  so  called  because  it 
was  obtained  by  the  distillation  of  green  vitriol,  of  which  it  was 
considered  to  be  the  oil  or  spirit.  It  is  in  this  state  eminently  cor- 
rosive, and  this  corrosive  property  is  lost  when  the  oily  consistency 
is  removed  by  dilution  with  its  bulk  of  water.  Oil  of  vitriol  is  under 
aU  circumstances  sulphuric  acid,  but  sulphuric  acid  is  not  in  all  cases 
oil  of  vitriol.  The  question  has  been  raised  whether  an  acid  of  a 
sp.  gr..  of  1'420  should  be  regarded  as  oil  of  vitriol.  Such  an  acid 
contains  56  per  cent,  of  water  ;  it  has  no  oily  consistency,  and  has 
none  of  the  well-marked  chemical  (corrosive)  properties  of  oil  of 
vitriol. 

Sulphuric  acid  is  frequently  taken  as  a  poison  by  suicides  ;  but 
probably  there  is  no  case  in  which  the  sufferings  of  a  person  before 
death  are  more  intense.    In  medico-legal  practice,  it  is  not  common 
to  find  that  this  acid  is  employed  for  the  purpose  of  murder. 
Children  have,  however,  been  destroyed  by  a  quantity  of  it  being 
poured  down  the  throat ;  and  it  is  obvious  that  a  person  who  is  drunk 
or  asleep  may  be  thus  easdy  killed.    AVith  these  exceptions,  which 
are  of  rare  occurrence,  instances  of  fatal  poisoning  by  sulphuric 
acid  may  be  pretty  equally  divided  into  cases  of  suicide  and  acci- 
dent.   The  taking  of  this  liquid  is  a  frequent  form  of  self-destruction 
among  females  ;  less  frequent  among  males,  and  by  no  means  un- 
common as  an  accident  among  young  children  of  both  sexes.  On 
the  discovery  of  a  dead  body,  poisoned  by  sulphuric  acid,  a  medical 
jurist  will  have,  then,  especially  to  consider  the  age  of  the  deceased. 
If  it  be  a  new-born  child,  or  an  infant,  it  is  certain  that  the  poison 
has  been  homicidally  or  accidentally  administered  ;  if  a  chdd,  all 
other  cii'cumstances  being  equal,  that  it  has  been  swallowed  by 
accident  ;  if  an  adult,  that  it  has  been  voluntarily  taken  for  the 
purpose  of  suicide.    It  is  to  be  observed  that  there  is  no  poison 
which  can  be  obtained  more  readily  or  without  exciting  less  suspi- 
cion than  sulphuric  acid,  since  it  is  used  for  many  domestic  purposes. 
The  only  probable  case  of  murder  by  this  poison  in  an  adult,  would 
be  where  the  person  was  either  intoxicated  or  asleep  when  it  was 
administered  ;  but  even  then  the  individual  would  be  immediately 
roused.    It  is  not  easy  to  imagine  that  a  criminal,  who  wished  to 
destroy  the  hfe  of  another,  would  attempt  this  by  causing  him  to 
swallow  forcibly  a  quantity  of  oil  of  vitriol,  when  there  are  so  many 
other  more  ready,  secret  and  speedy  means  of  destruction  at  hand. 
It  is  also  impossible  that  such  a  substance  as  this  should,  like  arsenic, 
be  secretly  administered  in  articles  of  food.    Its  powerfully  acid 
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taste  in  the  smallest  quantitj^,  and  the  fact  that  the  physical  quali- 
ties of  the  food  would  in  general  be  changed  by  the  chemical  action 
of  the  acid,  would  certainly  lead  to  a  discovery  and  frustrate  the 
attempt.  There  are  but  few  instances  in  which  such  an  attempt  to 
poison  has  been  made.  In  one  of  these,  a  boy  being  ofiended  with 
his  mistress,  put  a  quantity  of  common  diluted  vitriol  into  a  cup  of 
tea,  which  she  was  about  to  drink  ;  in  another,  the  attempt  to 
admmister,  was  made  by  putting  the  acid  into  cofl'ee.  In  both  in- 
stances the  taste  immediately  led  to  the  discovery  of  the  attempt. 

Symptoms.— T/ie  Concentrated  Acid. — When  this  poison,  which 
is  one  of  the  most  powerful  corrosives,  is  swallowed  in  a  concen- 
trated form,  the  symptoms  produced  come  on  immediately,  or  durino- 
•the  act  of  swaUowing.    There  is  violent  burning  pain  extending 
through  the  throat  and  gullet  to  the  stomach— the  pain  is  often  so 
severe  that  the  body  is  bent.    There  is  an  escape  of  gaseous  and 
frothy  matter,  followed  by  retching  and  vomiting,  the  latter  accom- 
panied by  the  discharge  of  sloreds  of  tough  mucus  and  of  a  liquid 
of  a  dark  coffee-ground  colour,  mixed  or  streaked  with  blood  The 
mouth  is  excoriated,  the  lining  membrane  and  surface  of  the  tongue 
white  or  resembHng  soaked  parchment— in  one  instance  the  appear- 
ance of  the  mouth  was  as  if  it  had  been  smeared  with  white  paint  • 
after  a  time,  the  membrane  acquires  a  grey  or  brownish  colour  •  the 
cavity  Ls  filled  with  a  thick  viscid  phlegm,  rendering  speaking 'and 
swallowing  very  difficult.    If  the  poison  has  been  administered  by 
a  spoon,  or  the  phial  containing  it  has  been  passed  to  the  back  of 
the  throat,  the  mouth  may  escape  the  chemical  action  of  the  acid 
A  medical  witness  must  bear  this  circumstance  in  mind  when  he  is 
caUed  to  examine  an  infant  suspected  to  have  been  poisoned  by  sul- 
phuric acid.    Around  the  lips,  and  on  the  neck,  maybe  found 
spots  of  a  brown  colour  from  the  action  of  the  acid  on  the  skin 
There  is  great  difficulty  of  breathing,  owing  to  the  sweUing  and 
excoriation  of  the  tongue  and  tlnroat ;  and  the  least  motion  of  the 
abdominal  muscles  is  attended  with  increase  of  pain.    The  abdomen 
IS  distended  and  tender.    These  symptoms,  although  pecuHar  and 
weU-marked  have  been  sometimes  mistaken  for  those  of  disease 
(Henke,  'Zeitschrift  der  S.  A.'  1843,  vol.  2,  p.  284.)    The  stomachis 
so  irritable  that  whatever  is  swaUowed  is  immediately  elected  and 
the  vomiting  is  often  violent  and  incessant.   In  a  case  which  occurred 
to  the  late  Dr.  Geoghegan,  the  patient  (a  woman)  vomited  for  three 
or  four  hours     This  symptom  then  ceased,  and  did  not  reappear 
although  she  lived  thirty-one  hours.    ('  Med.  Gaz. '  vol  48  p  328  \ 
Vomiting,  although  a  common  symptom,  is  not  always  immediate 
A  case  is  reported  in  which  a  man,  set.  30,  swallowed  two  ounces  of 
oil  of  vitriol  1-842),  and  died  in  twenty-five  hours  reteininl  lS 
senses  until  the  last:    Half-an-hour  afte?  he  had  taLn  t^^J^^i,^,;^ 
he  resembled  a  patient  in  the  collapsed  stage  of  cholera  The 
fcside  of  the  l^s,  tongue  and  throat  were  swollen,  and  had  tie 
appearance  of  being  smeared  with  thin  arrow-root     He  suffeiod 
severe  pain,  but  did  not  vomit  until  three-quarters  of  an  hour  had 
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elapsed  ;  the  vomiting  appeared  to  be  then  excited  by  the  liquid 
given  to  him.  The  vomited  matters  were  dark,  bloody  and  viscid. 
This  case  is  remarkable  in  the  fact  that  vomiting  was  not  immediate  ; 
that  there  were  no  spots  on  the  outside  of  the  face  ;  that  the  poison 
was  swallowed  in  large  quantity  on  an  empty  stomach;  and  there 
was  free  voluntary  exertion,  as,  twenty  hours  after  he  had  taken 
the  poison,  the  man  got  out  of  bed  and  sat  on  a  night-stool.  ('  Ed. 
Monthly  Jour.'  1850,  p.  538.) 

The  matters  first  vomited  generally  contain  the  poison  :  they 
are  acid,  and  if  they  fall  on  a  limestone  pavement  there  is  efiferves- 
cence,  if  on  coloured  articles  of  dress,  the  colour  is  sometimes 
altered  to  a  red,  or  (if  logwood)  yellow— the  colour  is  discharged 
and  the  texture  of  the  stufi"  destroyed— on  a  black  cloth  dress,  the 
spots  produced  by  the  concentrated  acid  are  brown,  with  a  fringe 
of  red,  and  they  remain  moist  for  a  considerable  time.    An  attention 
to  these  circumstances  may  often  lead  to  a  suspicion  of  the  real 
cause  of  the  symptoms,  when  the  facts  are  concealed.    In  a  case  of 
attempted  murder  by  sulphuric  acid  in  beer,  the  nature  of  the  poison 
was  suspected  from  the  beer  having  corroded  an  apron  on  winch  a 
portion  had  been  accidentally  spilled.    After  a  time,  there  is  great 
exhaustion,  accompanied  by  general  weakness  :— the  pulse  is  quick 
and  small ;  the  skin  cold,  and  covered  with  a  clammy  sweat.  There 
is  generally  great  thirst,  with  obstinate  constipation  of  the  bowels  ; 
should  any  evacuations  take  place,  they  are  commonly  either  of  a 
brown  or  leaden  colour— in  some  instances  almost  black  (carbona- 
ceous), arising  from  an  admixture  of  altered  blood.     They  also 
contain  corroded  portions  of  the  lining  membrane  of  the  bowels. 
There  are  sometimes  convulsive  movements  of  the  muscles,  especially 
of  those  of  the  face  and  lips.    The  countenance,  if  not  Uvid  from 
obstructed  respiration,  is  pale,  expressive  of  great  anxiety  and  ot 
dreadful  suffering.    The  intellectual  faculties  are  quite  clear,  and 
death  usually  takes  place  very  suddenly,  in  from  eighteen  to  twenty- 
four  hours  after  the  poison  has  been  taken. 

When  the  acid  is  diluted,  the  symptom  s  are  of  the  same  character, 
but  less  severe,  and  not  so  quickly  produced.  They  vary  accordmg 
to  the  degree  of  dilution,  the  poison  acting  only  as  an  irritant  when 
much  diluted  The  vomited  matters  are  not  so  dark-coloured  :  m 
one  instance  they  were  nearly  colourless.  It  may  be  proper  here 
to  state  that  the  dUuted  sulphuric  acid  of  the  British  Pharmacopoeia 
has  asp  gr  of  1-094.  Six  fluid  drachms  correspond  to  40  grams 
of  anhydi^us  sulphuric  acid.  The  corrosive  properties  of  the  acid 
are  destroyed  by  dilution,  but  its  irritant  properties  ai-e  retaaned. 

Withmwlmt  period  of  time  do  the  symptoms  commenceJ—JSlost 
toxicologists,  including  Orfila  (' Toxicologic  vol  1  p.  83  1843  , 
Christison  ('  On  Poisons,'  4th  ed.  90)  and  Galtier  ('  Traite  de  Toxi- 
cologic,' vol.  1,  p.  121,  1845),  state  that  the  symptoms  commence 
imr^ediately,  or  during  the  very  act  '""^'•'l^'lwSoa 
heat  is  experienced,  with  excoriation  and  burning  pam  m  the  tliroat 
and  stomach.  Considering  the  powerful  chemical  action  of  the  poison 
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on  the  thin  mucous  membrane  of  the  mouth  and  fauces,  it  is  not 
easy  to  understand  how  there  should  be  any  delay  in  the  production 
of  some  visible  symptoms.  In  rabbits  1  have  always  observed  in- 
stantaneous effects  on  the  contact  of  the  acid,  such  as  foaming  and 
frothing  at  the  mouth,  with  a  milky-white  appearance  from  the 
action  of  the  poison  on  the  lining  membrane.  In  most  cases  that 
have  hitherto  been  accurately  noticed  from  the  commencement,  i.e. 
from  the  act  of  swallowing,  there  has  been  at  first  an  escape  of  gas, 
with  severe  retching,  followed  within  a  short  period  by  vomiting. 
The  question  relating  to  the  time  of  occurrence  of  symptoms  was 
of  some  importance  at  the  trial  of  the  Queen  v.  North  ('  Guildford 
Summer  Ass.'  1846)  ;  for  upon  the  answer  rested,  in  some  measure, 
a  charge  of  murder.    ('  Guy's  Hospital  Reports,'  Oct.  1846,  p.  396.) 

From  a  case  observed  by  Orfila,  it  appears  that  even  when  mode- 
rately diluted,  there  is  no  delay  in  the  appearance  of  the  symptoms 
produced  by  this  acid.  A  man  swallowed  a  certain  quantity  of  sul- 
phuric acid,  diluted  with  its  weight  {i.e.  with  twice  its  bulk)  of 
water,  and  experienced  immediately  the  most  severe  sufiering. 
(Toxicologie,  vol.  1,  p.  96.)  The  common  opinion  of  toxicologists, 
that  this  poison,  from  its  local  chemical  action,  produces  at  once  cer- 
tain effects,  is,  I  believe,  correct  in  all  cases  in  which  it  is  not  much 
diluted  with  water.  It  causes  some  immediate  symptoms,  and  in 
most  cases  early  vomiting— a  fact  borne  out  by  the  results  of  re- 
peated experiments  on  animals.  A  case  is  reported  in  the  'Medical 
Gazette '  (vol.  39,  p.  147)  from  which  it  appears  that  half  a  tea- 
spoonful  of  sulphuric  acid  was  given  by  mistake  for  castor  oil  to  a 
child  a  year  old,  and  that  certain  symptoms  immediately  followed : 
the  child  cried  and  was  restless,  and  this  led  to  the  discovery  of  the 
mistake. 

The  local  action  of  sulphuric  acid  on  the  mouth,  throat,  and 
gullet  is  generally  very  energetic  :  the  lining  membrane  is  stripped 
off  in  shreds,  or  peels  off  in  large  masses.  In  a  case  mentioned  by 
Sobernheim,  the  lining  membrane  of  the  mouth,  tongue,  and  throat 
came  off  in  one  mass.  In  another,  related  by  Dr.  Wilson,  the  pa- 
tient, during  a  violent  fit  of  coughing,  brought  up  a  large  piece  of 
sloughy  membrane,  which  was  found  to  consist  of  the  inner  coat  of 
the  gullet  much  thickened  and  very  firm  in  texture.  Its  length  was 
eight  or  nine  inches,  and  its  width  that  of  the  gullet ;  it  was  of  ;i 
cylmdrical  form,  and  pervious  throughout  its  whole  extent.  ('Med 
Gaz.'  vol.  14,  p.  489  ;  also  vol.  22,  p.  76.)  This  has  been  observed 
to  occur  m  other  cases.   (See  Galtier,  'Toxicologie,'  vol.  1,  p.  199.) 

The  acid  may  not  go  farther  than  the  entrance  of  the  throat. 
In  May  1857,  a  case  of  this  kind  was  admitted  into  Guy's  Hospital.' 
In  fourteen  days  the  man  left  the  hospital  with  his  mouth  and 
throat  restored  to  their  natural  condition,  f' Guv's  Hosn  "Ren  ' 
1859,  p.  188.)  ^      ^  ^" 

This  poison  may  destroy  life  without  reaching  the  stomach— a 
fact  observed  m  children.  The  larynx  is  then  acted  on-the  air- 
passage  IS  closed  by  the  swelling  of  the  surrounding  parts,  and  the 
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child  dies  suffocated.  In  such  cases  death  takes  place  very  rapidly. 
I  have  found  that  rabbits,  to  which  this  poison  was  given,  died  from 
this  cause  in  the  course  of  a  few  minutes.  Owing  to  this  local  ac- 
tion on  the  air-passages,  sulphuric  acid  may  easily  cause  death  by 
suffocation.  (See  case  by  Dr.  A.  T.  Thomson,  '  Lancet,'  June  10, 
1837.)  B.  B.,  a  child  set.  seventeen  months,  was  brought  into  Guy's 
Hospital  in  July  1857.  Shortly  before,  the  mother  had  given  it 
a  tea-spoonful  of  oil  of  vitriol  by  mistake,  for  syrup.  As  it  was  in 
a  state  of  apparent  suffocation,  tracheotomy  was  performed  by  Mr. 
Forster.  The  child  was  apparently  relieved  ;  but  it  died  in  seven 
hours  after  taking  the  poison.    ('  G.  H.  Rep.'  1859,  p.  137.) 

Death  may  take  place,  on  these  occasions,  from  an  affection  of 
the  larynx  alone  ;  the  acid  may  not  even  have  reached  the  gullet. 
(See  '  Ed.  M.  and  S.  Jour.'  vol.  49,  p.  583 ;  also  '  Med.  Chir.  Rev.' 
vol.  28,  399.)  A  remarkable  instance  of  this  kind  has  been  reported 
by  Sir  W.  GuU  ('  Med.  Gaz.'  1850,  vol.  45,  p.  1102.)  A  lady  was 
found  dead  in  a  chair  holding  in  her  right  hand  a  small  phial  labelled 
sulphuric  acid — poison.  The  body  was  in  an  easy  attitude,  haK  re- 
cumbent, and  there  had  been  no  struggling  or  motion  after  the  acid 
had  been  taken.  The  air-passages,  including  epiglottis,  larynx,  and 
trachea,  showed  marks  of  corrosion  ;  the  acid  had  passed  into  both 
lungs,  had  corroded  them,  and  by  acting  on  the  subjacent  ribs  had 
formed  a  crust  of  sulphate  of  lime  upon  the  lungs.  The  large  blood- 
vessels were  full  of  solid  charred  blood  resembling  blacking.  The 
lining  membrane  of  the  gullet  and  stomach  was  uninjured.  None 
of  the  acid  had  passed  into  the  stomach.  Death  had  taken  place 
from  suffocation,  and  as  the  body  was  not  inspected  for  six  days,  the 
acid  may  have  produced  much  chemical  action  after  death.  Owing 
to  this  local  action  on  the  air-passages,  cyanosis  (blueness  of  the 
skin)  has  been  occasionally  observed  among  the  symptoms.  (Gal- 
tier,  '  Toxicologic,'  vol.  1,  p.  192.)  Thus,  then,  as  a  medico-legal 
fact  of  some  importance,  it  is  certain  that  this  poison  may  destroy 
life  without  reaching  the  stomach.  There  are  at  least  two  instances 
on  record,  in  which  the  acid  has  destroyed  life  in  consequence  of 
its  having  been  injected  into  the  rectum  by  mistake  for  a  clyster. 
In  one  of  them,  the  patient  suffered  the  most  acute  pain,  and  died 
in  the  course  of  a  few  hours.  ('  Med.  Gaz.'  vol.  17,  p.  623  ;  '  An- 
nales  d'Hyg.' 1846,  vol.  1,  p.  366.) 

The  severe  pain  produced  by  a  large  dose  of  this  poison  is  in 
many  cases  sufficient  to  deprive  a  person  of  the  power  of  motion. 
The  patient  rolls  on  the  ground  in  agony.  Nevertheless,  numerous 
well-observed  facts  prove  that  he  may  sometimes  retain  astonishing 
self-command.  In  the  case  of  Mr.  Schwahe,  who  died  in  twenty- 
four  hours  from  a  dose  of  six  drachms  of  sulphuric  acid,  it  was 
proved  that  the  deceased,  after  having  swallowed  the  acid,  beckoned 
to  a  cabman,  got  into  a  cab,  and  told  him  to  drive  to  his  house  as 
fast  as  he  could.  The  deceased  had  at  the  time  a  handkerchief  to 
his  mouth,  and  the  only  circumstance  noticed  by  the  driver  was,  that 
he  looked  very  pale.  ('  Med.  Gaz.'  vol.  36,  p.  826.)  A  case  is  quoted 
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by  Dr.  Galtier,  in  which  a  man,  set.  52,  after  having  taken  some 
soup,  swallowed  tlu-ee  ounces  of  commercial  sulphuric  acid.  He 
tlu-ew  lumself  upon  his  bed,  and  it  was  not  until  between  three  and 
four  hours  afterwards  that  the  severe  pain  which  he  suffered  com- 
peUed  hmi  to  seek  for  assistance.    He  got  up,  dressed  himself,  and 
was  conveyed  to  the  hospital,  where  he  died  five  hours  after  swal- 
lowmg  the  poison.  ('Toxicologie,' vol.  1,  p.  189.)  In  another  case, 
a  clnld,  set.  9,  swallowed  an  ounce  of  oil  of  vitriol,  and  although 
instantly  seized  with  severe  pain  in  the  tlu'oat  and  stomach,  he  was 
able  to  run  home  and  inform  his  parents.  '  ('Med.  Gaz.'  vol.  3,  p. 
116.)    This  retention  of  muscular  power  cannot  always  be  referred 
to  the  fact  of  the  stomach  containing  food  or  hquid  sufficient  to  dilute 
the  poison,  because,  in  Mr.  Schwabe's  case,  the  acid  was  not  taken 
until  some  time  after  a  meal.  In  a  case  which  occiured  to  Dr  Walker 
the  patient  was  able  to  get  out  of  bed  and  sit  on  a  night-stool' 
twenty  hours  after  he  had  taken  two  ounces  of  oil  of  vitriol  and  five 
hours  before  he  died  from  its  effects.    These  facts  are  important  in 
a  raedico-  egal  view,  as  the  following  case  will  show.   In  December 
lS4c!,  a  soldier  was  found  lying  on  the  pavement,  and  suffering  from 
the  effects  of  sulphuric  acid.    When  questioned,  he  declared  that 
he  had  been  poisoned  at  a  wine-merchant's  shop.    The  man  soon 
died  and  the  mspection  showed  that  his  death  had  been  caused  by 
sulphimc  acid,  taken  probably  in  a  diluted  state.   None  of  the  acid 
was  chscovered  m  the  matter  last  vomited,  or  in  the  stomach  of  the 
deceased  :  that  which  was  first  vomited  had  not  been  coUected  ! 
Nevertheless,  the  cause  of  death  was  very  clear.    The  wine-mer- 
chant s  shop  where  the  deceased  said  he  had  been  poisoned  was  at 
some  distance  (not  specified)from  the  spot  where  his  body  was  found  • 
and  on  the  question  being  put  to  MM.  OUivier  &  Che  vallier,  they 
gave  It  as  then-  opinion  that  the  deceased  could  not  have  exerted  a 
fhpTrwi'^T  '°  ^^^^  ^  di^t^nce,  and  affirmed  that,  in 

f^Z  '  ^".P?''  a  «"^ilar  period  of 

time,  the  deceased  could  have  walked  only  a  very  short  distance 
after  swallowing  the  poison.  They  therefoj;  inferferthatT  was  ^ 
case  of  suicide,  and  not  of  homicide.  ('  Ann.  d'Hyg.'  1845  vol  1 
Considering  the  facts  above  detailed,  and  that  the  sul- 
phuric acid  was  m  this  mstance  diluted,  the  medical  opinion  hei-e 
given  appears  to  have  been  somewhat  stronger  than  prudence  would 
warrant.  A  person  who  has  taken  sulphuric  acid  mfy  undoubted ly 
retain  a  power  of  locomotion  ;  but  the  degree  to  which  it  may 
exerted  must  depend  on  the  special  circumstances  of  each  case 

svoM  oflT'-T'-^-  ^r^.^-^^  by  mistX  adTssert- 

spoonful  of  oil  of  vitriol,  and  was  admitted  into  Guy's  Hospital 

He  was  able   o  walk  upstairs  to  his  bed,  and  did  not^^pear  very 

111  although  dejected.    The  lining  membrane  of  his  mouth  wJs  of 

a  brown  colour.    He  vomited  slightly  at  first,  and  there  was  one 

fluid  evacuation  from  the  bowels  of  a  brown  colour     On  «ie  two 

following  days  he  appeared  depressed,  but  there  were  no  nr. rent 

symptoms.    The  case  was  considered  light,  and  tlere  was  e^y 
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expectation  that  he  -would  recover.  He  died  suddenly  on  the  fourth 
day.  ('  Gny's  Hosp.  Rep.'  1859,  p.  334.)  Mr.  Porter  mentions  the 
case  of  a  girl,  who  after  having  swallowed  a  quantity  of  concen- 
trated sulphuric  acid,  sat  quietly  down  to  tea  with  some  friends, 
although  the  quantity  of  acid  taken  was  sufficient  to  cause  her 
death  in  a  few  hours.  Another  case  is  related  in  which  a  man  took 
a  second  dose  of  the  same  acid,  because  he  thought  the  first  might 
not  be  sufficient.   ('Med.  Chir.  Rev.'  vol.  28,  p.  399.) 

In  general,  it  is  observed  that  the  symptoms  continue  to  increase 
in  severity  until  death,  when  the  case  is  rapid,  but  there  may  be 
remissions,  and,  just  before  death,  the  pain  and  sufl'ering  have 
been  observed  to  become  considerably  abated.  In  other  cases,  as 
in  that  above  related,  there  may  be  an  intermission  of  the  symp- 
toms, althoug!h  the  case  may  ultimately  prove  fatal. 

Among  the  seco?if/'ari/ -symptoms  of  poisoning  by  this  acid,  when 
the  person  survives  some  days  or  weeks,  should  be  mentioned  pro- 
fuse salivation.  This  was  observed  in  Mr.  Tatham's  case.  ('  G. 
H.  Rep.'  Oct.  1846,  p.  396.)  Salivation  commonly  occurs  about 
the  second  or  third  day — sometimes  later.  Desgranges  observed 
a  miliary  eruption  on  the  skin  among  the  secondary  consequences 
of  poisoning  by  sulphuric  and  nitric  acids.  (Belloc,  '  Cours  de  M^d. 
Leg.'  120  ;  Galtier,  'Traitd  de  Toxicologic,  vol.  1,  p.  176.) 

Appeaeancbs  after  death. — Casper  states  from  his  observa- 
tions, that  the  bodies  of  persons  poisoned  with  sulphuric,  and 
probably  other  mineral  acids,  resist  putrefaction  ;  they  reinain 
fresh  for  some  time,  and  give  out  no  offensive  smell  on  inspection. 
He  attributes  tliis  to  the  acid  neutralizing  the  ammonia  of  the  putre- 
factive process.  ('  Handb.  der  Ger.  Med. '  vol.  1,  p.  400,  429.)  The 
effects  produced  by  this  acid  are  not  always  found  in  the  stomach  ; 
they  may  be  confined  to  the  region  of  the  throat  and  air-passages. 
In  an  inspection  of  the  body,  the  whole  course  of  the  alimentary 
canal  from  the  mouth  downward,  ought  to  be  examined  ;  since 
in  all  recent  or  acute  cases,  it  is  in  the  gullet  and  throat  that  we 
obtain  strong  evidence  of  the  action  of  a  corrosive  poison.  The 
discovery  of  the  usual  marks  of  corrosion  in  these  parts  is  always 
highly  corroborative  of  the  signs  of  poisoning  found  in  the  stomach. 
During  the  inspection,  the  examiner  must  not  omit  to  notice  any 
spots  on  the  skin  produced  by  the  action  of  the  acid  :— these  are 
commonly  of  a  dark  brown  colour,  and  are  situated  about  the 
mouth,  lips,  and  neck.  The  appearances  met  with  in  the  body 
will  vary  according  to  whether  death  has  taken  place  rapidly  or 
slowly.  Supposing  the  case  to  have  proved  rapidly  fatal,  the  mem- 
brane lining  the  moidh  may  be  ioxmd  white,  softened  and  corroded  ; 
but  in  some  cases  this  local  change  is  not  met  with.  It  was  just 
now  observed  that,  when  the  acid  has  been  administered  by  a 
spoon,  the  mouth  may  escape  any  chemical  action.  In  the  case  of 
the  Queen  v.  Thomas  (Monmouth  Lent  Assizes,  1847)  it  was  proved 
that  the  throat,  gullet,  and  stomach  of  the  deceased,  an  infant  ten 
days  old,  were  much  corroded  by  sulphuric  acid,  which  had  been 
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given  to  it  in  a  diluted  state  ;  but  there  was  no  appearance  of 
iniuiy  to  tlie  month.  Tliis  was  probably  owing  to  a  spoon  having 
■been  used,  and  the  poison  having  been  poured  down  the  throat 
slowly,  as  the  mucous  membrane  was  extensively  coiTodecl  at  tne 
back  part;  and  it  was  clear,  therefore,  that  some  corrosive  sub- 
stance had  passed  into  the  fauces.  The  mucous  membrane  ot  the 
throat  and  gullet  will  commonly  be  found  corroded,  having  some- 
times a  brownish  or  ash-grey  colour.  The  corroded  membrane  ot 
■the  gullet  is  occasionally  disposed  in  longitudinal  folds,  portions 
of  it  being  partly  detached.  ■,       j.     ±  a 

The  stomach,  if  not  perforated,  is  collapsed  and  contracted. 
On  laying  it  open,  the  contents  are  commonly  found  of  a  dark 
brown  colour,  and  of  a  tarry  consistency,  being  formed  m  great 
part  of  mucus  and  altered  blood.  The  contents  may  or  may  not 
be  acid,  according  to  the  time  the  patient  has  survived,  and  the 
treatment  which  has  been  adopted.  On  removing  them  the  sto- 
mach may  be  seen  traversed  by  black  lines,  or  the  whole  of  the 
mucous  membrane  may  be  corrugated,  and  of  a  dark  brown  or 
black  colour.  This  blackness  is  not  removed  by  washing.  On 
stretching  the  stomach,  traces  of  inflammation  may  be  found  be- 
tween the  folds,  indicated  by  a  deep  crimson-red  colour.  On  re- 
moving the  blackened  membrane,  the  red  colour  indicative  of 
inflammation  may  be  also  seen  in  the  parts  beneath.  Both  the 
dark  colour  and  marks  of  inflammation  are  sometimes  partial, 
being  confined  to  insulated  portions  of  the  mucous  membrane. 
When  the  stomach  is  perforated,  the  coats  are  softened,  and  the 
edge  of  the  aperture  is  commonly  black  and  irregular.  In  one 
case  the  fore  part  of  the  stomach  presented  a  number  of  small 
holes,  having  black  margins.  In  removing  the  stomach,  the  aper- 
ture is  apt  to  be  made  larger  by  the  mere  weight  of  the  organ. 
The  contents  do  not  always  escape  ;  but  when  this  occurs,  the 
surrounding  parts  are  attacked  by  the  poison.  In  a  case  which 
occurred  at  Guy's  Hospital,  the  spleen,  the  liver,  and  the  coats  of 
the  aorta  were  found  blackened  and  corroded  by  the  acid,  which 
had  escaped  tlirough  the  perforation.  The  perforation  of  the  sto- 
mach probably,  in  some  instances,  takes  place  after  death  from  the 
chemical  action  of  the  acid.  Dr.  Craigie,  of  Edinburgh,  thinks 
that  even  when  there  is  no  perforation  of  the  stomach,  the  acid 
may  find  its  way  by  transudation  through  the  coats  of  the  organ  in 
a  very  short  time  after  it  has  been  swallowed.  In  a  case  in  which 
two  ounces  of  the  strong  acid  had  been  taken,  and  the  person  died 
in  three  hours  and  a  half,  he  found  that  the  peritoneum  and  the 
fluid  contained  in  it,  reddened  litmus  paper  strongly.  There  was 
also  a  slightly  acid  reaction  even  in  the  serous  membranes  of  the 
chest.  It  does  not  appear  however,  that  the  nature  of  this  acid 
was  determined  by  the  application  of  any  test. 

Dr.  Hoflmann  states  as  the  result  of  his  observations,  that  the  cor- 
rosive action  of  sulphuric  acid  is  greatest  in  an  acid  which  contains 
60  per  cent,  of  the  anhydrous  compound,  and  that  it  is  diminished 
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in  acids  wliich  are  stronger  or  weaker.    The  longer  the  acid  is  in 
contact  with  the  coats,  the  greater  is  the  chemical  action.    The  coats 
may  be  found  thickened  or  softened  ;  blood  is  effused,  and  this  is 
converted  by  the  acid  into  a  black  tarry  liquid,  characteristic  of  this 
form  of  poisoning.    Sometimes  the  mucous  membrane  is  hardened 
and  it  may  be  removed  in  the  form  of  an  eschar.    The  surrounding 
parts  are  generally  inflamed.   ('Ann.  d'Hygiene,' 1837,  vol.  1,  p. 
231.)  In  the  case  of  the  infant  E.  B.  {ante,  p.  181)  death  took  place 
in  seven  hours  from  a  teaspoonful  of  oil  of  vitriol.    The  following 
appearances  were  found  :  the  lips,  tongue,  pharynx  and  the  whole 
of  the  oesophagus  were  excoriated  and  of  a  brown  colour,  the  mucous 
membrane  being  destroyed  in  some  parts.    The  top  of  the  larynx 
was  almost  closed  by  an  acute  inflammatory  osdema  of  the  submucous 
tissue.     The  inner  surface  of  the  stomach  presented  a  charred 
appearance,  and  was  blackened  throughout,  the  pyloric  end  being 
raised  into  a  hard  black  massive  layer.    It  contained  a  brownish 
fluid,  but  there  was  no  sulphuric  acid  in  it.    The  poison  had  not 
acted  on  the  membrane  beyond  the  pylorus.    ('  Guy's  Hosp.  Rep.' 
1857,  p.  137.)    The  remarkable  feature  of  tliis  case,  is  that  so  great 
an  amount  of  local  injury  should  have  been  caused  by  only  one 
drachm  of  the  acid. 

When  the  person  has  survived  for  eighteen  or  twenty  hours, 
traces  of  corrosion  and  inflammatory  action  may  be  observed  in  the 
small  intestines.    In  one  instance  the  mucous  membrane  of  the  ileum 
was  found  corroded.    In  a  case  which  occurred  to  Dr.  Walker,  of 
Inverness,  a  man  died  in  twenty-five  hours  after  he  had  swallowed 
nearly  two  ounces  of  oil  of  vitriol.    On  inspection,  the  mucous  mem- 
brane of  the  stomach  was  destroyed,  and  the  whole  surface  dark- 
ened.   The  greatest  amount  of  injury  was  at  the  intestinal  end, 
where  three  small  perforations  were  found.    The  orifice  of  the 
pylorus  was  swollen,  constricted  and  hardened  ;  it  was  so  small  as 
to  admit  only  of  a  silver  probe.    The  duodenum  had  also  sufiered 
much.    The  first  two  inches  of  the  arch  of  the  aorta  were  very 
much  inflamed.    ('Edin.  Mon.  Jour.'  June  1850,  p.  538.)  Baron 
Dupuytren  met  with  a  case  in  which  a  woman  died  m  seven  hours 
from  the  efi"ects  of  oil  of  vitriol.    The  mucous  membrane  of  the 
gullet  was  raised  by  the  action  of  the  acid  into  longitudinal  folds  ; 
that  of  the  stomach  was  covered  with  irregular  black  spots— the 
coats  were  in  a  puffy  state,  and  had  a  cauterized  or  burnt  appear- 
ance    The  pylorus  and  duodenum  presented  similar  appearances. 
('  Med.  Gaz  '  vol.  11,  p.  813.)    In  the  case  of  a  boy  poisoned  by 
concentrated  sulphuric  acid,  the  inner  lining  of  the  oesophagus  was 
puckered,  dry  and  brittle  :  it  was  readily  detached  from  the  parts 
beneath,  and  came  off  in  small  scale-like  portions.    The  stomach 
was  not  perforated,  the  coats  were  thin,  and  allowed  the  contents 
to  be  seen  through  them.    Wlien  opened,  the  Avhole  of  the  mucous 
membrane  was  of  a  dark  colour,  apparently  stained  by  a  bloody 
fluid  four  ounces  of  which  were  contained  m  the  stomach,  ihe 
large  end  was  unaltered,  but  the  whole  circumference  of  thesmaUer 
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end,  midwcay  between  the  two  openings  was  black,  irregular,  rough, 
and  thickened.  The  mucous  membrane  was  here  destroyed,  —  blood 
had  been  effused,  and  tlois  had  been  coagulated  and  darkened  by  the 
action  of  the  acid.  The  blood  adhered  to  the  corroded  membrane. 
(Roupell,  '  On  the  Effects  of  Poisons, '  plate  v.)  The  interior  of  the 
larynx  as  well  as  of  the  bronchial  tubes,  has  also  presented  marks  ot 
the  local  action  of  the  acid.  The  acid  had  thus  destroyed  hfe  with- 
out reacliing  the  stomach  {ante,  p.  182).  .  j  ,i 

It  is  important  for  a  medical  witness  to  bear  in  mmd  that  the 
tliroat  and  gullet  are  not  always  corroded  ;  the  mucous  membra,ne. 
sometimes  presents  merely  black  specks  or  points.  Dr.  Ogle  met  with 
a  case  in  which  the  membrane  covering  the  tongue  was  but  shghtly 
affected.  The  man  had  swallowed  a  large  dose  of  the  acid  and  had 
died  in  nine  hoiurs.  ('Med.  Times  and  Gaz.'  April  21,  1860.) 
Strange  as  it  may  appear,  cases  are  recorded  in  which,  notwith- 
standing the  passage  of  the  poison  into  the  stomach,  the  gullet  has 
escaped  its  chemical  action.  Mr.  Dickinson  has  reported  a  case  of 
poisoning  with  sulphui'ic  acid  in  which  there  was  no  corrosion  of 
the  mouth  or  throat.  The  patient,  a  woman  a3t.  52,  recovered  in 
about  five  months.  The  stomach  had  probably  sustained  injury, 
as  the  most  urgent  symptoms  were  constant  vomiting  after  taking 
food,  and  obstinate  constipation.  The  quantity  of  acid  swallowed 
was  half  an  ounce,  mixed  with  half  an  ounce  of  water.  The 
patient  felt  immediately  a  burning  sensation  at  the  pit  of  the 
stomach.  ('Lancet,'  Nov.  26,  1853,  p.  502.)  The  acid  had  here 
evidently  lost  its  corrosive  power  by  dilution.  A  woman  took  into 
her  mouth  a  quantity  of  the  acid  by  mistake  ;  she  spat  it  out  im- 
mediately. Magnesia  was  given  to  her,  and  two  hours  afterwards 
she  was  suffering  from  intense  burning  pain  in  the  tliroat,  giillet, 
and  stomach.  Her  lips  were  swollen  and  blistered  ;  the  lining 
membrane  of  the  mouth  was  whitish,  but  not  excoriated  ;  the  soft 
palate  and  uvula  were  congested  and  partly  destroyed.  Olive  oil 
and  bicarbonate  of  soda  were  given  at  intervals.  At  a  later  period, 
there  was  vomiting  of  an  opaque  milky-looking  substance.  Two 
days  after,  there  was  some  difficulty  of  breatliing,  but  this  symptom 
subsided,  and  the  patient  was  discharged  apparently  well.  ('Lancet,' 
1871,  vol.  2,  p.  540.) 

When  the  acid  has  been  taken  in  a  diluted  state,  the  marks 
of  inflammation  on  the  mucous  membrane  are  more  apparent, 
and  the  blackening  is  not  so  considerable.  Nevertheless,  the  acid, 
unless  too  much  diluted,  acts  upon  and  darkens  the  blood  in  the 
vessels,  as  well  as  that  contained  in  the  stomach,  although  it  may 
not  blacken  the  mucous  membrane  or  the  contents.  Owing  to  the 
absence  of  corrosion  in  the  throat  and  gullet,  it  might  be  assumed 
that  sulphuric  acid  could  not  have  been  swallowed ;  and,  in  this  re- 
spect, a  case  reported  by  M.  Blondlot,  of  Nancy,  is  of  some  interest. 
This  gentleman  was  required  to  examine  the  clothes  and  viscera  of 
an  infant  named  Boullet,  aged  two  months,  that  had  died  from  the 
effects  of  sulphuric  acid.    The  tongue,  pharynx,  and  gullet  pre- 
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sented  no  mark  of  corrosion,  or  of  any  appearance  indicating  that  a 
corrosive  substance  had  been  in  contact  with  them.  There  was  no 
eschar  or  alteration  of  colour  in  any  part.  The  appearances  in  the 
stomach  were  not  very  striking.  An  analysis  showed  that  sulphuric 
acid  existed  abundantly  on  the  clothing,  but  not  a  trace  of  the 
poison  could  be  detected  in  the  viscera.  The  case  was  remitted  to 
MM.  Devergie,  Barse,  and  Lesueur  for  examination;  they  con- 
firmed the  conclusions  of  M.  Blondlot,  and  pronounced  that,  not- 
withstanding the  absence  of  marks  of  corrosion  in  the  viscera,  and 
of  the  acid  from  their  contents,  the  child  had  died  from  sulphuric 
acid  administered  to  it.  They  were  inclined  to  attribute  the  absence 
of  the  poison  to  vomiting  and  elimination  by  the  urine.  ('  J ournal 
de  Chimie  Mddicale,'  1846,  vol.  2,  p.  17.) 

In  the  case  of  W.  V.,  related  at  p.  183,  in  which  the  patient  died 
on  the  fourth  day,  the  appearances  were  peculiar.    The  mucous 
membrane  of  the  mouth,  tongue,  epiglottis,  and  gullet  was  of  a 
yellow  colour  ;  the  membrane  could  be  easily  peeled  cii'.  The  parts 
about  the  larynx,  where  the  acid  had  come  in  contact  with  them, 
were  coloured  yellow  and  swollen.    The  mucous  membrane  of  the 
CESophagus  was  only  superficially  coloured.    The  substance  of  the 
gullet  was  inflamed  and  swollen  to  thrice  its  natural  thickness.  The 
stomach  contained  about  a  pint  of  bright  yellow  fluid,  which  was  not 
acid,  and  which  did  not  yield  any  sulphuric  acid  on  analysis.  The 
greater  end  of  the  stomach  presented  the  same  yellow  colour  as  the 
gullet.    The  pyloric,  or  intestinal  half,  was  blackened,  and  raised 
into  swollen  masses  or  ridges.  These  would  soon  have  sloughed  oft. 
The  black  appearance  was  owing  to  the  chemical  action  of  the  acid 
on  the  blood  efi"used  in  the  submucous  tissue.    The  coats  of  the 
stomach,  although  not  perforated  at  this  part,  were  readily  torn. 
The  dark  appearance  in  the  mucous  membrane  ended  at  the  py- 
lorus ;  but  for  the  first  three  inches  the  folds  (rugae)  of  the_  duo- 
denum (or  small  intestine)  were  slightly  blackened.  The  remainder 
of  the  intestines  presented  no  unnatural  appearance.    The  small 
intestines  contained  a  yellow  fluid  like  that  found  in  the  stomach. 
The  blood  presented  no  remarkable  appearance.    The  other  organs 
were  healthy.    ('Guy's  Hosp.  Rep.'  1859,  p.  134.) 

Chronic  poisoning.— The  appearances  just  described  will  not,^t 
course,  be  met  with  in  protracted  cases.  If  the  person  survive  sutti- 
ciently  long,  all  signs  of  inflammation  and  corrosion  will  disappear. 
Thus,  in  a  case  in  which  a  child  survived  tmnty-five  days,  the  mu- 
cous membrane  of  the  mouth  and  throat  was  sound  but  pale  ;  that 
of  the  gullet,  stomach,  and  duodenum  was  smooth,  and  equally 
free  from  any  marks  of  corrosion  or  inflammation.  (  G.  H.  Kep. 
Oct  1846,  p.  396.)  Casper  met  with  two  cases  in  childi-en :  m  one 
the  child  survived  three  days  and  in  the  other  eight  days.  In  both  the 
mucous  membrane  was  pale.  In  the  case  of  three  days'  duration,  there 
was  no  erosion  of  the  gullet.  ('  Handb.  der  Ger.  Med.'  vol.  1,  P-  ) 
The  subjoined  case  shows  the  appearances  which  were  met  witn 
when  death  did  not  occur  until  the  eleventh  day  :— C.  P.,  a  temale 
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lunatic  patient,  a?t.  55,  was  admitted  into  Guy's  Hospital  on  Oct.  5, 
1855,  and  died  Oct.  IC.  Two  hours  before  admission,  and  before 
her  breakfast,  she  drank  two  ounces  of  a  mixture  of  one  part  of 
sulphuric  acid  to  four  of  water.  On  admission,  no  stains  were  per- 
ceived on  the  mouth — she  was  in  a  state  of  collapse— almost  pulse- 
less, the  skin  cold,  and  she  was  unable  to  swallow.  In* two  hours 
the  skin  became  warm,  and  the  patient  vomited  some  thick  bloody- 
liquid,  which  contained  sulphuric  acid.  Tliere  was  also  a  discharge 
of  blood  from  the  bowels.  In  about  ten  or  twelve  hours  she  was 
able  to  swallow  milk  and  arrowroot.  She  continued  to  vomit  and 
pass  blood  by  the  bowels  for  several  days.  She  was  much  reduced 
in  strength,  but  there  were  no  very  urgent  symptoms.  In  four  days 
^after  her  admission,  she  was  able  to  swallow  without  difficulty.  She 
had  purging,  but  without  passing  blood,  and  the  vomiting  ceased. 
On  the  day  of  her  death  she  sat  up  and  spoke  as  usual,  but  in  the 
evening  was  unexpectedly  found  dead. 

The  body  was  inspected  seventeen  hours  after  death.  The  mu- 
cous membrane  of  the  mouth  was  white,  that  of  the  throat  and 
gullet  was  pale,  and  covered  by  a  granular  deposit  (of  epithelium). 
It  was  not  corroded.  The  stomach  was  slightly  contracted ;  it 
contained  two  ounces  of  a  yellow  fluid,  like  the  yolk  of  egg,  and  a 
thin  membrane  of  the  same  colour  attached  by  one  end.  This  con- 
sisted of  the  lining  membrane  of  the  upper  part  of  the  stomach, 
traversed  by  vessels  filled  with  coagulated  blood.  The  central  por- 
tion of  the  organ  had  also  lost  its  mucous  membrane.  The  destruc- 
tion of  the  membrane  continued  into  the  duodenum.  The  small 
intestines  were  congested,  and  a  false  membrane  was  found  in  the 
jejumun.  The  large  intestines  were  acutely  inflamed,  the  interior 
being  covered  by  adherent  false  membranes.  The  liver  and  kidneys 
were  healthy.  ('  Guy's  Hosp.  Rep.'  1859,  p.  153.)  In  a  case  which 
proved  fatal  on  the  sixteenth  day,  the  stomach  was  found  perforated, 
but  adherent  to  the  coverings  of  the  abdomen.  The  mouth,  throat, 
and  gullet  presented  no  marks  of  corrosion.  The  quantity  of  acid 
taken  (consisting  of  two-fifths  of  strong  acid)  amounted  to  two  ounces. 
When  first  seen,  the  miicous  membrane  of  the  mouth  was  white. 
('Med.  Times  and  Gazette,'  Dec.  19,  1857,  p.  629.) 

In  other  instances  the  mucous  membrane  has  been  found  either 
entirely  destroyed,  or  more  or  less  ulcerated,  and  in  some  parts 
gelatinized.  ('Med.  Gaz.'  vol.  14,  p.  31.)  The  stomach  has  been 
found  much  injected  and  swollen,  and  at  the  greater  end  there  was 
softening  and  erosion.  Obstinate  constipation,  with  great  ditiiculty 
in  swallowing,  were  among  the  most  urgent  symptoms.  ('  Med.  Gaz.' 
vol.  17,  p.  340.)  This  destruction  of  the  inner  coat  of  the  stomach 
leads  to  death,  by  impairing  the  function  of  digestion.  In  several 
cases,  the  aperture  of  the  pylorus  has  been  found  much  contracted. 
(' Galtier,'  op.  cit.  vol.  1,  p.  197.)  Sometimes  stricture  of  the 
oesophagus  is  a  consequence  of  the  local  action  of  the  acid.  ('  Med. 
Times  and  Gaz.'  May  15,  1858,  p.  510.)  The  common  secondary 
causes  of  death  in  these  chronic  cases  are  fever,  irritation,  or  ex- 
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haiistion.  There  may  be  occasionally  a  difficulty  in  connecting  death 
with  the  poison  when  the  person  survives  for  some  weeks  or  montlis. 

For  a  number  of  cases  illustrative  of  the  efi'ects  of  this  acid,  see 
'Empoisonnement,'  par  Tardieu  and  Roussin,  1867,  p.  203. 

Fatal  Dose.— The  dangerous  effects  of  sulphuric  acid  appear  to 
arise  more  from  its  degree  of  concentration,  than  from  the  absolute 
quantity  taken.  Tlie  quantity  actually  required  to  prove  fatal  must 
depend  on  many  circumstances.  If  the  stomach  is  full  when  the 
acid  is  swallowed,  its  action  may  be  spent  on  the  food  and  not  on  the 
stomach ;  and  a  larger  quantity  might  thus  be  taken  than  would 
suffice  to  destroy  life  if  the  organ  were  empty.  In  one  case,  one 
drachm  of  sulphuric  acid  destroyed  life  in  seven  days  ;  m  another 
(Humphrey's  case,  ante,  p.  73,  also  '  Med.  Gaz.'  vol  8  p.  7j),  about 
one  drachm  and  a  half  destroyed  life  in  two  days.  In  Mr  hchxmbe  s 
case,  six  drachms  destroyed  Ufe  in  twenty-four  bours.  (  Med.  Oraz. 
vol  36  p.  826.)  In  one  instance,  a  patient  smwedhfty-fave  hours 
after  taking  three  fluid  ounces  of  the  concentrated  acid  (Dr.  Sin- 
clair, 'Med.  Gaz.'  vol.  8,  p.  624) ;  in  another,  3'elated  by  Sobem- 
hein^,  a  man  swallowed  an  ounce  and  a  half  of  the  concentrated 
acid  and  yet  slowly  recovered  from  its  effects.  ('  Handbuch  der 
Prakt  Tox'  p  684.)  In  a  case,  quoted  by  Dr.  Craigie,  a  young 
woman,  aaedlS,  recovered  after  having  taken  tiw  ounces  of  concen- 
trated sulphuric  acid.  She  was  completely  restored  m  about  eighteen 
d?ys  '  Ed  Med.  and  Surg.  Jour.'  April  1840.)  Another  instance 
of  recovery  after  two  ounces  of  the  concentrated  acid  had  been 
Sken,  is  reported  by  Mr.  Orr  ('  Med.  Gaz.'  vol.  3,  p.  255).  A  re- 
markable instance  of  recovery  from  a  large  dose  was  observed  in  a 
?ase  which  occurred  in  the  practice  of  M.  Biett.  The  patmnt,  a 
man,  aged  31,  swallowed  by  mistake  three  ounces  (by  weight?  of 
SSinercial  sAlphuric  acid.  Severe  burmng  pam  and  vomitmg 
SiSktely  followed;  the  man  fell  and  rolled  on  the  ground  m 
™rv  but  nevertheless  was  able  to  walk  some  distance  to  the  hos- 
Xr^ithout  assistance,  although  he  rested  occasionally.  Mi  k  and 
mSnesia  were  freely  given  to  him,  and  m  a  week  he  perfectly  re- 
"vSed  The  most 'striking  symptom  was  excessive  sahvation, 
Xch  set  it  on  the  second  day  and  continued  for  tliree  days.  (Gal- 

''^'^it'  tlT^^^^  iA  ^hese'istances  of  recovery  from  large 

doses  the  sweater  part  of  the  poison  has  been  expelled  m  the  matter 
Svomitfd    In  a  case  which  occurred  to  Dr.  Letheby,  the  patient, 

Toid  was  ' Wen  to  a  child,  about  a  year  old,  by  mistake  for  castor  oi 
f'  MpTr?aIwol  29  p.  147.)  The  usual  symptoms  came  on,  with 
^fat  distSalce     the  brektliing,  and  the  chHd  died  m  twenty-four 
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hours.  The  quantity  here  taken  could  not  have  exceeded  forty 
drops.  It  is,  however,  doubtful  whether  this  small  quantity  would 
have  proved  fatal  to  an  adult.  The  smallest  fatal  dose  which  Sir 
R.  Christison  states  he  has  found  recorded,  was  owe  draclvm-,  it  was 
taken  by  mistake,  by  a  stout  young  man,  and  killed  him  in  seven 
days.    ('Op.  cit.' p.  162.) 

Period  at  which  death  takes  place.— It  has  been  already 
stated  that  the  average  period  at  which  death  takes  place  in  cases 
of  acute  poisoning  by  siilphuric  acid,  is  from  eighteen  to  twenty- 
four  hoiu-s.  Death  has  frequently  occurred  suddenly  and  unex- 
pectedly, when  the  patient  appeared  to  be  larogressing  to  recovery. 
If  the  stomach  is  perforated  by  the  acid,  it  proves  more  speedily 
fatal.  In  an  instance,  reported  by  Dr.  Sinclair,  in  which  a  cliild 
about  foru:  years  old  died  in  four  hours — the  stomach  was  perfo- 
rated. Wlien  the  acid  acts  upon  the  air-passages,  death  may  be  a 
still  more  speedy  consequence  from  suffocation  ;  and,  owing  to  this, 
it  appears  to  be  more  rapidly  fatal  to  cliildren  than  adults.  But  in 
one  case  of  an  adult,  elsewhere  recorded  {ante,  p.  181),  it  must  have 
destroyed  life  by  its  action  on  the  air-passages  during  swallowing. 
Dr.  Craigie  mentions  a  case  in  which  three  ounces  of  concentrated 
sulphuric  acid  destroyed  life  in  three  hours  and  a  half ;  but  the 
.o.hortest  case  on  record  is,  perhaps,  that  mentioned  by  Homer  in 
'  Huf eland's  Jom'nal.'  In  this  instance  dea,th  took  place  in  two 
hours.  A  case,  which  proved  fatal  in  two  hoars,  is  also  reported 
by  Casper.  ('Handb.  der  Ger.  Med.'  1857,  vol.  1,  p.  422.)  The 
stomach  in  this  case  was  quite  blackened,  and  so  soft  that  it  gave 
way  like  blotting-paper.  The  stomach  was  found  perforated,  and 
the  omentum  blackened.  There  had  been  some  vomiting,  but  sul- 
phuric acid  was  detected  in  the  corroded  parts.  In  the  case  of  a 
child  a  year  and  a  half  old,  criminally  poisoned  by  its  mother,  death 
took  place  in  one  hour.  There  were  parcliment-coloured  streaks  and 
spots  at  the  corners  of  the  mouth,  and  on  the  arms  and  hands  of 
the  cliild.  The  stomach  contained  a  dark  acid  fluid,  consisting 
of  blood  and  mucus — the  coats  were  softened  to  solution.  The 
gullet  was  fiLrm,  and  the  mucous  membrane  had  a  grey  colour.  A 
case,  in  which  life  was  destroyed  with  equal  rapidity,  is  reported 
in  the  'Edinburgh  Monthly  Journal,'  1854  (p.  138).  A  woman 
took  a  wine-glassful  of  oil  of  vitriol  (s.  g.  1'833),  in  mistake  for 
ale.  Tn  spite  of  treatment,  she  died  in  one  lionr.  The  stomach 
was  perforated,  and  the  acid  had  escaped ;  the  coats  were  softened  ; 
the  edges  of  the  aperture  were  ragged  ;  and  the  mucous  surface, 
generally,  was  mottled  with  dark-brown  patches.  Another  instance 
of  death  in  two  hours  is  quoted  by  Galtier  ('  Toxicologie,'  vol.  1, 
p.  193).  A  case  is  rei)orted  by  Mr.  Watson,  in  which  a  woman 
swallowed  two  ounces  of  the  strong  acid.  She  died  in  half  an  hour, 
but  it  appears  that  a  quarter  of  an  hour  before  death  she  had  made 
a  deep  wound  in  her  throat,  which  caused  a  great  loss  of  blood. 
The  stomach  was  found  extensively  perforated — but  it  is  highly 
probable  that  in  this  case  the  wound  accelerated  death.    In  a  case 
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which  occurred  to  M.  Rapp,  a  man,  set.  50,.swaUowed  three  ounces 
and  a  half  of  strong  sulphuric  acid,  and  died  from  the  effects  in 
three-quarters  of  an  hour.  ('  Gazette  Medicale,'  Dec.  28, 180O.  )  Even 
when  taken  in  the  diluted  state,  it  may  destroy  life  rapidly.  A 
man  swallowed,  on  an  empty  stomach,  six  drachms  of  the  strong 
acid  diluted  with  eighteen  drachms  of  water.  He  sufiered  from  the 
usual  symptoms,  and  died  in  two  hours  and  a  half.  (  Med.  Times 
and  Gaz.'  18G8,  vol.  1,  p.  183.)  Fifty-three  deaths  from  sulphuric 
acid  in  England  and  Wales  were  recorded  in  a  period  of  live  years, 
1863—7 

On  the  other  hand,  there  are  numerous  instances  reported  in 
which  the  poison  proved  fatal  from  secondary  causes   at  periods 
varying  from  one  week  to  many  months.    In  one  of  these  a  child 
recovered  under  treatment  from  the  first  effects,  but  died  of  starva- 
tion after  twenty-five  days,  from       impossibility  01  retainm^^ 
Ipnd  of  food  on  its  stomach.    C  G.  H.  Rep.  Oct^l846  p.  396. )  A 
remarkable  case  of  a  similar  kind  occurred  to        ^ '•J^o^' 
Middlesex  Hospital,  and  is  referred  to  by  Mayo  m  his   Outhnes  of 
Pathology  '    A  young  woman  swallowed  about  a  table-spoonful  of 
fulphmfc  acid  ol  January  4,  and  died  from  its  effects  on  the  guUet 
on&mber  14  following.    She  gradually  wasted  away,  and  sank 
from  innutrition.  This  was  forty-five  weeks  orj^f:^^/,';"'^*'*^^^^^ 
she^iad  swallowed  the  poison.  There  is  no  doubt  that  the  acid  may 
prove  fatal  at  all  intermediate  periods,  and  at  intervals  much  longer 
than  this  •  but  the  longer  this  event  is  protracted,  the  more  difficult 
it  be  to  ascribe  death  to  its  effects.    Dr.  Beck  refers  to  a  case 
In  which  death  took  place  from  stricture  of  the  CBSophagus  Uoo  years 
after  the  poison  had  been  taken.    ('  Med.  Jur.  vol  2,  p.  426.) 

TuELMENT.-Although  it  is  the  general  practice  to  give  mag- 
nesia and  chalk  freely  in  mdk  or  water,  it  appears  to  me,  from  a 
Sse  Xch  I  had  the  opportunity  of  examining  that  a  solution  of 
carbonate  of  soda  in  milk  and  water,  properly  diluted,  and  gwen 
S  small  quantities  at  intervals,  would  act  more  effectually  and 
Sore  speeVy  in  neutralizing  the  poison.    The  msolub le  paaticles 
S  calcS  magnesia  adhere  closely  to  the  mucous  membrane,  and 
do  not TeadUy  come  into  contact  with  the  acid.    In  examining  the 
tlVrlj  nZiier  vomited  by  a  child  half  an  -J" 
rentrated  acid  had  been  taken,  I  found  it  stiU  mtensely  acici, 
aSiiuth  durL  the  whole  period,  a  magnesia  mixture  had  been 
frX  Sveu  in  divided  doses!    This  objection  would  not  apply  to 
the  use  Jf  bicarbonate  of  magnesia  or  hme  ;  and  the  evolution  of 
carbordc  acid  would  be  a  miiaor  evil  compared  with  the  action  of 
sSohuric  ^idrnan  unneutralized  or  imperfectly  neutralized  con- 
S    DTnneford's  fluid  magnesia  is  well  adapted  to  neutralize 
Tcid  prcms     It  consists%f  bicarbonate  of  magnesia  m  a 
^oluble  form     Sobernheim  and  Simon  relate  several  instances  m 
wS  persoTis  who  had  taken  this  poison,  were  apparently  saved 
bv  the  fS  ise  of  these  alkaline  diluents.    In  the  absence  of  these 
Bubstente^  a  solution  of  soap  in  distilled  or  ram  water,  or  even  oil, 
may  be  freely  administered. 
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There  is  often  great  difficulty  in  making  tlie  patient  swallow — 
the  tlu-oat  being  swollen,  and  blocked  up  with  shreds  of  tough 
coagulated  mucus  and  plilegm.  Hence  it  has  been  recommended  to 
employ  the  stomach-pump  for  the  purpose  of  injecting  the  liquids 
into  the  stomach.  The  use  of  this  instrument  ought,  however,  if 
possible,  to  be  avoided  ;  since  it  is  very  likely  to  lacerate  and 
perforate  the  structures  which  may  be  softened  and  corroded  by  the 
acid.  When  there  are  symptoms  of  suffocation  from  an  affection 
of  the  larynx,  tracheotomy  must  be  resorted  to.  On  the  whole, 
the  antidotal  treatment  of  cases  of  poisoning  by  sulphuric  acid  has 
not  been  very  successful,  the  patient  not  having  been  seen  suffi- 
ciently early  by  a  medical  man  to  give  much  hope  of  success.  It 
should  be  remembered,  that  the  j)oison  begins  to  act  instantly; 
and  if  the  stomach  be  at  the  time  empty,  there  is  but  little  pros- 
pect of  saving  the  patient.  Tliese  cases  often  prove  fatal  even 
when  every  trace  of  the  poison  has  been  removed  from  the  stomach, 
owing  to  the  extensive  local  injuries  produced. 

The  following  case  of  successful  treatment,  wliich  was  reported 
by  Mr.  Gardner  to  the  *  Lancet '  (Aug.  25,  1838),  deserves  to  be 
here  mentioned.  A  young  man  swallowed  half  an  ounce  of  strong 
sulphuric  acid.  The  usual  symptoms  appeared  ;  milk  and  carbonate 
of  magnesia  were  freely  given.  This  person  recovered  in  twelve 
days.  One  of  the  secondary  symptoms  in  the  case  was  i^rofuse 
salivation. 

It  is  worthy  of  remark,  that  there  have  been  several  instances 
of  recovery  in  which  no  chemical  antidotes  had  been  administered. 
The  treatment  consisted  simply  in  giving  large  quantities  of  gruel 
and  mUk ;  and  there  is  no  doubt,  that  any  thick  viscid  liquid  of 
this  description,  as,  for  example,  linseed  oil  and  lime  water,  albu- 
men, or  flour  and  water,  must  be  beneficial  by  mixing  with  the  acid 
and  arresting  its  corrosive  effects.  In  short,  such  a  liquid  would 
act  miich  in  the  same  manner  as  the  presence  of  a  large  quantity  of 
food  is  known  to  act,  when  the  acid  is  swallowed  soon  after  a  meal. 
In  all  cases,  it  would  be  advisable  to  combine  the  use  of  chemical 
antidotes  with  the  copious  administration  of  milk  or  mucilaginous 
drinks. 
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SULPHURIC  ACID. 

This  acid  maybe  met  with  either  concentrated  or  diluted  ;  and  a 
medical  jurist  ]nay  have  to  examine  it  under  three  conditions  : 
— 1.  In  its  simple  state.     2.  When  mixed  with  organic  matters, 
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as  with  liquid  articles  of  food  or  in  the  contents  of  the  stomach. 
3.  On  solid  organic  substances,  as  where  the  acid  has  been  thrown 
or  spilled  on  articles  of  dress  or  clothing. 

In  the  simple  state. — If  concentrated,  (oil  of  vitriol),  the  acid 
possesses  these  properties  : — 1.  A  slip  of  wood  plunged  into  it,  is 
immediately  carbonized  or  charred.  2.  When  boiled  with  wood, 
copper  cuttings,  or  mercury,  it  evolves  fumes  of  sulphurous  acid  ; 
this  is  known  by  the  odour,  as  well  as  by  the  acid  vapour  first  ren- 
dering blue,  and  then  bleaching  starch-paper  dipped  in  a  solution  of 
iodic  acid.  3.  Wlien  mixed  with  its  volume  of  water,  great  heat  is 
evolved  (nearly  200°  F.  in  a  cold  vessel).  In  this  diluted  state  the 
acid  does  not  carbonize  wood,  and  is  not  decomposed  when  boiled 
with  copper  cuttings. 

The  Diluted  Acid.—¥oT  the  acid  in  the  diluted  state,  but  one 
test  need  be  applied  :— a  solution  of  a  salt  of  barium— the  Nitrate  or 
Chloride  of  barium.  Having  ascertained  by  test  paper  that  the  liquid 
is  acid,  we  add  to  a  portion  of  it,  a  few  drops  of  nitric  acid,  and  then  a 
solution  of  barium  salt.    If  sulplnmc  acid  be  present,  a  dense  white 
precipitate  of  sulphate  of  barium  will  fall  down— this  is  insoluble 
in  all  acids  and  alkalies.    If  this  precipitate  is  collected,  dried,  and 
heated  to  full  redness  for  a  few  minutes  in  a  small  platinum 
crucible  (closely  covered)  with  four  or  five  parts  of  vegetable  char- 
coal powder,  it  will,  if  a  sulphate,  be  converted  into  sulpliide  of 
barium.    In  order  to  prove  this  :— 1.  A  portion  of  the  chemical 
mixture  when  cooled  may  be  mixed  with  water,  well  stirred  and 
filtered.    A  pale  yellowish  liquid  will  be  obtained,  having  an  alkaline 
reaction  and  giving  a  brown  or  black  precipitate  with  a  solution  of 
acetate  of  lead.    2.  If  in  small  quantity,  the  mixture  may  be  placed 
at  once  on  glazed  card  (coated  with  carbonate  of  lead)  and  wetted, 
when  a  brown  or  black  stain  of  sulphide  of  lead  will  be  produced. 
3  The  powder  may  be  heated  in  a  tube  with  strong  hydrochloric 
acid  when  sulphuretted  hydrogen  wiUbe  copiously  evolved,  known 
by  its  smell  and  by  its  darkening  a  solution  of  a  salt  of  lead  when 
passed  into  it.  If  the  quantity  of  precipitated  sulphate  is  very  small, 
it  may  be  mixed  with  one-third  of  its  weight  of  cyanide  of  potas- 
sium and  heated  in  a  reduction-tube  to  fuU  redness.    This  residue, 
placed  on  glazed  card,  wetted,  or  added  to  a  solution  of  acetate  of 
lead  gives  the  reaction  indicative  of  the  presence  of  a  sulphide, 
proving  that  the  original  precipitate  was  a  sulphate,  and  that 
sulphuric  acid  was  present  in  the  hquid  submitted  to  analysis. 

Diluted  sulphuric  acid  does  not  carbonize  organic  substances 
which  are  immersed  in  it.  The  application  of  heat  will  only  efi-ect 
carbonization  when  the  water  of  the  acid  is  entirely  evaporated. 
Thus  paper  or  linen,  wetted  with  the  diluted  acid,  becomes  charred 
when  dried  and  heated.  This  may  serve  as  one  method  of  identi- 
fication in  the  absence  of  tests.      _       ,        ^       ,  ,  •  +  • 

The  delicate  action  of  this  test  is  such,  that  a  solution  contain- 
ing not  more  than  the  l-25,000th  part  by  weight  of  sulphuric  acid 
precipitated  by  it.    When  the  sulphuric  acid  is  diffused  through 


DETECTION  IN  ORGANIC  LIQUIDS. 


a  minimum  of  water,  the  barytic  test  gives  a  perceptible  precipitate 
with  the  1-llOth  pai-t  of  a  grain  of  the  acid.  If,  however,  this 
small  quantity  be  diluted  with  an  ounce  of  water,  the  test  pro- 
duces no  pei'ceptible  change.  In  these  experiments,  distilled  water 
must  be  used,  since  all  kinds  of  river  and  spring  water  are  preci- 
pitated by  the  test.  With  regard  to  the  reduction  of  the  precipitate 
to  the  state  of  sulphide  by  charcoal  or  cyanide  of  potassium,  I 
have  found  that  one-half  grain  of  the  sulphate  of  barium  will  yield 
satisfactory  evidence  ;  and  a  quarter  of  a .  grain  will  give  traces  of 
sulphur,  although  somewhat  indistinct.  Tliis  is  equivalent  to  about 
one-eighth  of  a  grain  of  common  oil  of  vitriol  (bihydrate).  In 
cases  of  poisoning,  however,  we  either  find  the  acid  in  larger  pro- 
portion, or  it  is  altogether  absent. 

Objections  to  the  process. — Provided  the  process  be  carried  out 
with  piire  materials,  to  the  production  of  sulphide  of  barium,  it  is 
not  open  to  any  objection.  There  are  some  points,  however,  wliich 
require  consideration  : — 1.  A  solution  of  alum,  of  any  acid  sulphate, 
or  of  bisulphcde  of  potash,  might  be  erroneously  pronounced  to  be 
free  sulphm-ic  acid  ;  for  alum  and  the  acid  sulphates  would,  with  the 
tests,  give  all  the  reactions  which  have  been  here  described.  The 
answer  to  this  objection  is  very  simple  :  we  must  slowly  evaporate  a 
portion  of  the  suspected  liquid  in  a  platimim  capsule,  when  there  will 
be  a  saline  residue,  if  the  solution  contains  alum  or  any  dissolved 
sulphate — otherwise  not ;  for  sulphuric  acid  should  be  entirely 
dissipated  by  heat.  2.  The  quantity  of  free  sulphuric  acid  present 
might  be  erroneously  estimated,  in  consequence  of  some  simple 
medicinal  siilphate  (as  Epsom  salt)  being  mised  with  it.  This  may 
be  determined  also  by  evaporation. 

There  is,  however,  another  source  of  error  :  any  acid  mixed 
with  a  common  sulphate  employed  in  medicine,  might  be  mistaken 
for  free  sulphuric  acid  ;  as,  for  example,  a  mixture  of  lemon-juice 
or  vinegar  with  sulphate  of  magnesia.  This  may  be  suspected 
when  any  saline  residue  is  left  on  evaporating  the  mixture.  In 
such  a  case  it  will  be  easy  to  procure  by  evaporation  and  incinera- 
tion the  sulphate  from  a  given  measure  of  the  liquid,  and  we  can 
then  determine  whether  the  sulphate  of  barium  obtained  is  greater 
than,  or  equal  to  the  weight  of  alkaline  sulphate  present.  With 
this  precaution,  it  appears  to  me  impossible  that  an  analyst  can 
mistake  a  solution  of  a  neutral  sulphate  for  a  solution  of  sulphuric 
acid.  ('  Empoisonnement,'parMM.  Tardieu et Roussin,  1867,  p.  191.) 

In  liquids  containing  onjanic  matter. — If  sulphuric  acid  be  mixed 
with  such  liquids  as  ale,  porter,  coffee,  tea,  or  milk,  the  process  for 
its  detection  is  substantially  the  same,  the  liquid  being  rendered 
clear  by  filtration  previously  to  adding  the  test.  The  sulphate  of 
barium,  if  mixed  with  organic  matter,  may  be  purified  by  boilino- 
it  in  strong  nitric  acid  ;  but  this  is  not  commonly  necessary,  as  the 
reduction  of  the  precipitate  may  be  equally  well  performed  with  the 
impure,  as  with  the  pure  sulphate.  Some  liquids  generally  contain 
either  sulphuric  acid  or  a  sulphate,  such  as  vinegar,  sherry-wine  ale 
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and  porter,  but  the  acid  is  in  small  proportion  ;  therefore,  if  there  be 
an  abundant  precipitate,  it  is  probable  that  free  sulphuric  acid  is 
present  in  them.    Should  the  liquid  be  thick  and  viscid  like  gruel, 
it  may  be  diluted  with  water,  and  then  boiled  with  the  addition 
of  a  little  acetic  acid.    For  the  action  of  the  test,  it  is  not  necessary 
that  the  liquid  should  be  absolutely  clear,  provided  it  be  not  so 
thick  as  to  interfere  mechanically  with  the  subsidence  of  the  pre- 
cipitate.   If  the  patient  has  been  under  treatment,  the  matters 
obtained  from  the  stomach  may  have  no  acid  reaction,  owing  to  the 
copious  administration  of  water  and  abundant  vomiting,  or  from 
an  antidote  having  been  used,  such  as  soda  or  magnesia.    If  on 
adding  the  test  to  a  oieutral  Uquid,  there  is  a  precipitate,  sulphuric 
acid  can  be  present  only  in  the  shape  of  a  sulphate.    If  this  precipi- 
tate be  abundant,  it  cannot  be  due  to  the  presence  of  mmute  traces 
of  sulphates  in  the  gastric  and  salivary  secretions  ;  but  still  it 
would  be  improper  to  infer,  from  tliis  chemical  fact  alone,  that  sul- 
phuric acid  had  been  swaUowed,  because  it  is  weU  Kno^Yn  that 
some  saline  sulphates,  such  as  those  of  magnesia  and  soda  are 
often  prescribed  in  large  quantities  medicmaUy,  and  it  might  be 
fairly  obiected  to  this  evidence,  that  the  precipitate  was  due  to 
the  presence  of  one  of  these  salts.    The  symptoms  and  the  appear- 
ances in  the  tlu-oat  and  stomach  would  here  aid  the  witness  in 
forming  an  opinion, -chemistry  alone  might  mislead  liim. 

A  similar  process  maybe  applied  to  the  examination  of  matters 
vmnUed  and  of  the  contents  of  the  stomach  care  bemg  taken  to 
separate  he  insoluble  parts  by  filtration,  before  adding  the  test 
The  coats  of  the  stomach  should  be  cut  up  and  boiled  m  distiUed 
water  for  some  time,  for  the  perfect  extraction  of  the  acid,  ihe 
acid  decoction  filtered  and  concentrated  by  evaporation,  may  then 
yield  evidence  of  its  presence.  ■>         j  j 

When  the  acid  is  mixed  with  milk,  decomposed  blood  and 
mucus,  or  other  substances,  rendering  it  thick  and  viscid,  it  may 
'       .  be  separated  by  dialysis.    A  portion  of  the 

acid  viscid  liquid  should  be  placed  m  a  test 
tube,  about  five  inches  long  and  one  inch  m 
diameter,  open  at  both  ends,  the  neck  being 
securely  covered  with  a  layer  of  tlnn  bladder. 
The  tube  is  then  immersed,  mouth  downwards, 
in  a  beaker  containing  distilled  water.  After 
some  hours  the  acid  wiU  pass  through  the  mem- 
brane, and  may  be  detected  in  the  water.  Tliis 
process  may  be  employed  as  a  trial  test  of  the 
contents  of  the  stomach  when  they  have  a 
^  f      fnr  strong  acid  reaction.    In  thus  testing  for  sul- 
^th"is  of'  sui':  phuric  acid  it  must  be  remembered  that  a  sul- 
pliuric  acid.  phate,  like  Epsom  salt,  may  be  present  m  tlie 

liquid,  and  an  innocent  acid  like  vinegar  or  lemon-jiiice  may  give 
the  acid  reaction  equally  as  well  as  a  precipitate  with  the  barium 
test    To  remove  any  fallacy  on  this  ground ,  a  portion  of  the  hquid 
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tested  should  be  evaporated,  and  the  residue  incinerated,  when  the 
sulphate,  if  present,  will  be  obtained. 

It  is  a  medico-legal  fact  of  considerable  importance,  that  the 
contents  of  a  stomach  in  a  case  of  poisoning  by  sulphuric  acid,  are 
sometimes  entirely  free  from  any  traces  of  this  poison,  even  when 
it  has  been  swallowed  in  lai-ge  quantity.  The  acid  is  not  commonly 
foiuid  when  the  person  has  been  under  treatment,  when  there  has 
been  considerable  vomiting,  aided  by  the  drinking  of  water  or  other 
simple  liquids,  or  when  he  has  survived  several  days.  If  the  case 
has  been  under  treatment,  the  acid  is  either  wholly  absent  or  neutra- 
lized by  antidotes.  A  girl  swallowed  four  or  five  omices  of  diluted 
vitriol,  and  died  in  eighteen  hours.  No  portion  of  the  acid  could 
be  detected  in  her  stomach  ;  hut  she  had  vomited  considerably, 
and  the  acid  was  easily  proved  to  exist  in  the  vomited  matters,  by 
examining  a  portion  of  the  sheet  of  a  bed  which  had  become 
wetted  by  them.  In  another  case,  nearly  two  ounces  of  the  con- 
centrated acid  were  swallowed  ;  the  patient  died  in  twenty-five 
hom"s  ;  the  stomach  was  extensively  acted  on,  and  yet  no  trace  of 
the  acid  could  be  discovered  in  the  contents.  The  liquidity  of  the 
poison,  and  the  facility  with  which  it  becomes  mixed  with  other 
liquids  and  ejected  by  vomiting,  wiU  readily  furnish  an  explanation 
of  this  fact.  In  many  cases  of  poisoning  by  sulphuric  acid,  there- 
fore, a  medical  witness  must  be  prepared  to  find  that  chemical 
analysis  will  furnish  only  negative  results.  Thia,  however,  is  not 
inconsistent  with  death  having  taken  place  from  the  poison.  The 
facts  are  so  conclusive  on  this  point,  that  I  should  not  have  thought 
it  necessary  to  add  to  the  evidence  accumulated  on  the  subject,  but 
that  an  erroneous  statement  has  been  put  prominently  before  the 
public  to  the  efi"ect  that  no  person  can  die  from  poison,  except  the 
poison  be  found  in  the  body.  Casper  has  dealt  with  this  question. 
He  relates  three  cases  of  poisoning  by  sulphuric  acid,  which  occurred 
to  himself,  one  which  proved  fatal  in  eight  days,  a  second  in  five  days, 
and  a  third  in  three  days.  In  not  one  instance  could  a  trace  of  the 
poison  be  found.  ('  Handb.  der  Ger,  Med.'  vol.  1,  pp.  421,  429.) 
In  the  second  case  two  tablespoonfuls  were  swallowed  by  a  girl. 
The  analysis  revealed  merely  the  accidental  presence  of  a  fractional 
part  of  a  grain  of  alkaline  sulphate  in  the  stomach  and  bowels. 
Thus  there  was  an  entire  failure  of  proof  from  chemistry,  while 
the  facts  of  the  case,  and  the  appearances  in  the  body,  established 
conclusively  that  death  had  really  been  caused  by  sulphuric  acid. 
In  one  instance,  in  which  death  took  place  on  the  eleventh  day,  I 
found  no  trace  of  sulphuric  acid  in  the  body.  If  the  stomach 
should  be  perforated,  the  contents  will  be  found  in  the  abdomen,  or 
perhaps  in  the  lower  part  of  the  cavity  of  the  pelvis  :  they  may 
then  be  collected,  boiled  with  distilled  water,  and  the  solution 
examined  for  the  acid  by  the  process  already  described.  If  the 
contents  of  the  stomach  are  highly  putrefied,  the  sulphxiric  acid 
may  be  found  combined  with  ammonia. 

On  solid  organic  substarices.  —  It  sometimes  happens  in  cases  of 
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IDoisoning  by  sulphuric  acid  that  it  is  spilled  upon  articles  of  clothing, 
such  as  cloth  or  linen,  or  on  the  sheets  of  a  bed,  and  here  a  medical 
jurist  may  succeed  in  detecting  it,  when  every  other  soui-ce  of 
chemical  evidence  fails.  Again,  sulphuric  acid  is  often  used  for 
the  purpose  of  seriously  injuring  a  party,  as  by  throwing  it  on  the 
person,  an  oSence  which  is  treated  as  a  felony  and  renders  the 
offender  liable  to  a  severe  punishment.  On  such  occasions,  proof 
of  the  corrosive  nature  of  the  liquid  is  required  ;  and  this  is  easily 
obtained  by  a  chemical  examination  of  a  i^art  of  the  dress.  A  case 
of  this  kind  was  tried  at  the  Liverpool  Winter  Assizes,  1866  (Beg.  v. 
Goff).  The  injiu-y  appeared  to  be  of  a  superficial  kind.  The  jury 
found  the  prisoner  guilty  of  tlirowing  the  corrosive  fluid,  but  with 
no  intent  to  injure.  This  was  tantamount  to  an  acquittal.  A  person 
committing  this  act  with  intent  to  injure,  is  now^  guilty  of  a  felony 
whether  any  bodily  injury  be  done  or  not. 

The  process  of  analysis  is  very  simple.  The  spot,  unless  it  has 
been  washed,  strongly  reddens  litmus  paper  when  pressed  upon  it. 
The  stained  cloth  should  be  digested  in  a  small  quantity  of  distilled 
Avater  at  a  gentle  heat,  whereby  a  brownish-coloured  liquid  may  be 
obtained  on  filtration.  If  sulphuric  acid  is  present,  the  liquid  will 
have  an  acid  reaction,  and  produce  the  usual  efi'ects  with  the  barium 
test.  . 

Strong  sulphuric  acid  produces  on  black  cloth  stains  which  are 
brownish  coloured  in  the  centre,  becoming  after  a  time  of  a  dull 
red  at  the  margin.  The  cloth  is  softened  and  remains  damp  from 
the  absorption  of  moisture.  It  subsequently  passes  to  the  state  of 
a  black  tarry  substance  in  which  the  structure  of  the  cloth  cannot 
be  recognized.  Diluted  sulphuric  acid  produces  at  once  on  black 
cloth  a  red  stain  which  slowly  becomes  brown.  Old  stains  are 
knoAvn  by  the  complete  destruction  of  the  organic  fibre  ;  fresh  stams 
by  their  dampness.  The  acid  remains  fixed  in  the  stuff.  I  have 
thus  detected  sulphuric  acid  in  clothing  after  the  long  period  of 
twenty-seven  years.  The  detection  of  spots  of  this  acid  on  articles 
of  dress,  has  in  some  cases  served  to  supply  the  place  of  du-ect 
evidence  from  a  chemical  analysis  of  the  stomach  ;  and  m  other 
instances  it  has  aided  justice  in  fixing  on  an  accused  person  the  act 
of  administration  {ante,  p.  74).  . 

In  all  cases  the  analyst  should  examine  an  unstained  portion 
of  the  stuff,  whether  woollen,  linen,  or  cotton.  Some  articles  of 
clothing  yield  an  acid  Uquid  to  water,  and  I  have  thus  detected 
sulphuric  acid  in  dyed  woollen  socks.  In  a  case  tried  m  1840  at  the 
Central  Criminal  Coiu-t,  the  late  Dr.  R.  D.  Thomson  found  that 
the  material  of  a  stained  hat,  gave  traces  of  sulphuric  acid  even  m 
the  portion  which  was  uninjm-ed  by  the  throwing  of  the  acid.  He 
attributed  this  to  the  use  of  alum  and  copperas  m  the  black  dye. 
By  a  comparative  analysis,  he  found  a  larger  proportion  of  sulphuric 
acid  in  a  portion  of  the  hat  on  which  a  part  of  the  acid  had  fallen. 

Quantitative  Analysis.— It  may  be  sometimes  necessary  to  state 
how  much  sulphuric  acid  is  present  m  a  particular  liquid.  In 
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order  to  determine  this  point,  a  portion  of  this  liquid  should  be 
lueasiu-ed  oft',  and  the  whole  of  the  sulphuric  acid  present  precipi- 
tated by  a  salt  of  barium.  The  sulphate  obtained  should  be 
rendered  pure  by  boiling  it  in  nitric  acid,  then  washed,  dried,  and 
weighed.  For  every  one  hundred  gi-ains  of  dried  sulphate  obtained, 
we  must  allow  half  the  weight,  i.e.  fifty  grains  of  common  oU  of 
vitriol  (biliydrate)  to  have  been  present  :  hence  the  rule  is  a  very 
simple  one.  As  the  equivalent  of  the  biliydrated  acid  is  58,  and 
that  of  sulphate  of  barium  116,  the  proportion  of  liquid  acid 
is  always  equal  to  one-half  of  the  weight  of  the  precipitate.  A  tea- 
spoonful  or  one  fluid  drachm  of  common  oU  of  vitriol  weighs  119 
gi-ains.  An  ounce  of  any  organic  liquid  containing  this  quantity 
of  the  acid  would  therefore  yield  a  precipitate  of  sulphate  of 
barium  weighing  238  grains. 

SULPHATE  OF  INDIGO. 

This  is  a  dark  blue  liquid,  consisting  of  one  part  of  indigo  dis- 
solved in  nine  or  ten  parts  of  oU  of  vitriol.  It  is  much  used  in 
dyeing,  and  has  given  rise  to  a  few  accidents.  Only  one  case  of 
j)oisoning  by  this  compound  was  brought  into  Guy's  Hospital  in 
fourteen  years,  1860  to  1874.  The  patient  recovered.  The  symp- 
toms and  appearances  are  similar  to  those  which  have  been  de- 
scribed as  produced  by  sulphuric  acid.  Tliis  hind  of  poisoning  may 
be  suspected,  when,  with  these  symptoms,  the  membrane  of  the 
mouth  has  a  blue  black  colour.  The  vomited  matters,  as  well  as  the 
faices,  are  at  first  of  a  deep  blue  tint  ;  afterwards  green  ;  and  it  wa« 
observed  in  two  instances  that  the  urine  had  a  blue  tinge. 

Symptoms. — One  of  the  cases,  reported  by  Orfila,  was  that  of  a 
child,  who  died  in  seven  and  a  half  hours.  The  other  was  observed 
by  M.  Bouchardat,  and  is  of  some  interest.  A  young  woman,  aged 
18,  swallowed — as  it  was  conjectured — about  an  ounce  of  the  sul- 
phate of  indigo.  Immediately  afterwards,  she  felt  an  acute  burning 
pain  in  the  throat  and  in  the  stomach.  She  threw  herself  on  the 
ground,  and  her  cries  soon  brought  around  her  her  neighboiu's,  who 
found  her  vomiting  a  bluish-coloured  liquid,  which  efiervesced  on 
the  pavement.  A  quantity  of  oil  and  milk  was  immediately  given 
to  her  ;  the  milk  was  speedily  tlirown  up  coagulated,  and  of  a  blue 
colour.  When  brought  to  the  hospital,  three  hours  afterwards,  she 
was  in  the  following  condition  :  her  face  pale,  features  somewhat 
altered  ;  her  eyes  were  sunk,  and  her  lips  of  a  violet  tinge.  There 
was  a  yellowish-coloured  spot  on  the  upper  lip,  at  each  angle  of  the 
mouth.  The  tongue  was  blue,  the  throat  was  painful,  and  there 
was  a  sense  of  constriction.  The  region  of  the  stomach  was  tender 
There  was  no  pain  in  the  abdomen  ;  obstinate  constipation  ;  respi- 
ration difficult ;  great  anxiety  ;  coldness  of  the  upper  extremities  ; 
and  a  quick  and  smaU  pulse.  Her  intellect  was  clear,  and  her 
answers  to  the  questions  put,  were  sensible  and  proper.  Four 
drachms  of  calcined  magnesia  were  administered  in  a  pint  of  water  : 
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much  of  this  was  rejected  by  vomiting,  accompanied  by  bluish  clots. 
A  few  hours  afterwards  the  pain  in  the  throat  was  very  severe — 
the  upper  extremities  were  cold,  and  the  pulse  was  imperceptible. 
The  urine  which  she  passed  had  a  slight  tinge  of  blue.  She  con- 
tinued to  become  worse  :  the  vomiting  of  chocolate-coloured  matter 
returned  ;  and  she  died  in  about  eleven  hours  after  having  taken 
the  poison. 

Appearances. — The  body  was  examined  twenty-seven  hours  after 
death.    The  head  presented  no  particular  appearance.    There  was 
no  sign  of  corrosion  in  the  mouth.    The  mucous  membrane  of  the 
throat  and  gullet  was  easily  detached  in  dry,  white,  brittle  layers. 
The  heart  was  filled  with  three  ounces  of  coagulated  blood  ;  the 
aorta  was  also  filled  with  brown  and  semi-liquid  clots  ;  the  lining 
membrane  of  this  vessel  was  of  a  bright  red  colour  !    The  stomach 
was  distended,  and  contained  two  ormces  of  a  brown-coloured  liquid. 
The  mucous  membrane  was  carbonized,  and  of  the  colour  of  soot, 
with  slight  patches  of  redness  throughout  its  whole  extent,  except 
for  about  an  inch  near  the  pylorus,  where  it  was  of  a  rose-red  colour. 
It  was  easily  detached  in  layers,  but  there  was  no  trace  of  ulcera- 
tion.   The  membrane  of  the  duodenum  was  inflamed  and  ulcerated, 
■and  in  parts  it  was  found  corroded  and  blackened.    A  dark-coloured 
mucus  was  seen  in  the  small  intestines,  and  patches  of  a  blue  colour 
were  scattered  through  the  colon.    The  femoral  arteries  were  filled 
with  a  semi-coagulated  dark-coloured  blood.    The  ca^dty  of  the 
left  femoral  artery  was  completely  obstructed  by  a  clot.  M. 
Bouchardat,  who  reports  this  case,  considers  that  the  deceased  died 
from  the  absorption  of  the  acid  into  the  blood-vessels,  by  which  the 
fibrin  of  the  blood  was  coagulated,  embolism  produced,  and  the 
circulation  arrested.    Several  instances  of  recoveiy  are  on  record. 
Dr.  Galtier  reports  two — one  of  which  is  the  case  of  a  young  woman, 
who  swallowed  rather  more  than  an  ounce  of  sulphate  of  indigo. 
She  recovered  on  the  eighth  day.    Calcined  magnesia  and  milk 
were  found  to  be  the  best  remedies  ('  Toxicologie,'  vol.  1,  p.  206), 
but  fluid  magnesia  would  be  more  efficient. 

Analysis.— The  process  is  the  same  as  that  described  for  sulphu- 
ric acid  in  organic  mixtures  {ante,  p.  195).  The  blue  colour  of  the 
sulphate  is  immediately  destroyed  by  boiling  it  with  nitric  acid. 
The  barytic  test  may  then  be  employed  in  the  usual  way. 
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CHAPTER  25. 

POISONIKG    BY    NITEIC    ACID    OB    AQUA    FOBTIS.  ACTIOK    OF   THE  CONCEN- 
TRATED   AND    DIIUTBD    ACID.  NOXIOUS    EFFECTS    OF    THE  VAPOUE. 

APPEAKANCES  AFTER  DEATH.  —CHRONIC  POISONING.  QUANTITY  REQUIRED 

TO  DESTROY  LIFE.— PERIOD  AT  TTHICH  DEATH  TAKES  PLACE.  PROCESSES 

FOE  DETECTING  THE  POISON  IN   PURE   AND  ORGANIC  LIQUIDS. — DIALYSIS 
OF  THE  ACID.  DETECTION  ON  ARTICLES  OF  CLOTHING. 

Nitric  Acid  is  popularly  known  under  the  name  oi  Aqua  fortis,  or 
Red  spirit  of  nitre.    According  to  Tartra,  it  seems  to  have  been 
first  used  as  a  poison  about  the  middle  of  the  fifteenth  century. 
Although  it  is  perhaps  much  more  used  in  the  arts  than  oil  of  vitriol, 
cases  of  poisoning  by  it  are  by  no  means  so  common.    Tartra  was 
only  able  to  coUect  fifty-six  cases,  extending  over  a  period  of  nearly 
four  hundred  years.    ('  Traits  de  I'Empoisonnement,'  1802.)  It 
appears  from  the  return  of  inquisitions  for  18.37-8,  there  were  only 
two  fatal  cases  reported  to  have  occurred  in  England  during  those 
years.    In  the  more  recent  return,  for  1863,  the  number  of  fatal 
cases  amounted  to  16.    Two  only  were  received  into  Guy's  Hospital 
in  a  period  of  fourteen  years,  1860  to  1874,  of  wliich  one  proved 
fatal.    Cases  of  poisoning  by  this  acid  have  been  chiefly  the  result 
of  accident  or  suicide.    I  have  only  met  with  one  instance  where 
it  was  poured  down  the  throat  of  a  child  for  the  purpose  of  murder. 
The  external  application  of  nitric  acid  has  been  a  criminal  cause  of 
death  on  several  occasions — in  one  case  the  acid  was  poured  into 
the  ear  of  a  person  while  sleeping,  and  it  led  to  the  slow  destruction 
of  life.    These  are  not  strictly  cases  of  poisoning,  but  more  nearly 
approximate  to  death  from  wounding  or  mechanical  violence. 

Symptoms. — The  Concentrated  Acid. — The  symptoms,  on  the 
whole,  are  similar  to  those  produced  by  sulphuric  acid.  They  come 
on  immediately,  and  the  swallowing  of  the  acid  is  accompanied  by  in- 
tense burning  pain  in  the  throat  and  gullet,  extending  downwards  to 
the  stomach.  There  are  gaseous  fumes  and  eructations,  more  copious 
than  in  poisoning  by  sulphui-ic  acid,  from  the  chemical  action  of  the 
poison,  with  swelUng  of  the  abdomen,  violent  vomiting  of  liquid  or 
solid  matters,  mixed  with  altered  blood  of  a  dark  brown  colour,  and 
shreds  of  mucus  and  membranous  flakes,  of  a  yellow  colour,  having 
a  strong  acid  reaction  and  a  peculiar  odour.  The  abdomen  is  gener- 
ally tender  ;  but  in  one  well-marked  case  of  poisoning  by  this  acid, 
the  pain  was  chiefly  confined  to  the  throat ;  probably  the  poison 
had  not  reached  the  stomach.  The  mucous  membrane  of  the  mouth 
is  commonly  soft  and  white,  after  a  time  becoming  yellow,  or  even 
brown ;  the  teeth  are  also  white,  and  the  enamel  is  partially  destroyed 
by  the  chemical  action  of  the  acid.  There  is  great  difficulty  of 
speaking,  as  well  as  of  swallowing,  the  mouth  being  filled  with  viscid 
mucus  ;  the  power  of  swallowing  is  sometimes  entirely  lost.  Marks 
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on  tlie  skin,  from  the  spilling  of  the  acid,  are  at  first  whitish,  then 
yellow,  and  afterwards  brown.  On  opening  the  mouth,  the  tongue 
may  be  found  swollen  and  of  a  citron  colour  ;  the  tonsils  are  also 
swollen  and  enlarged.  The  difficulty  of  breathing  is  occasionally 
such  as  to  render  tracheotomy  necessary,  especially  in  young  persons. 
(Case  by  Mr.  Arnott,  'Med.  Gaz.'vol.  12,  p.  220  and  p.  206,  poist.) 
As  the  symptoms  progress,  the  pulse  becomes  small,  frequent,  and 
irregular  ;  the  surface  of  the  body  cold,  and  there  are  frequent 
rigors.  The  administration  of  remedies — even  the  swallowing  of 
the  smallest  quantity  of  liquid  increases  the  severity  of  the  pain, 
occasions  vomiting,  and  gives  rise  to  a  feeling  of  laceration  or  cor- 
rosion. ('  Tartra,'  144.)  There  is  obstinate  constipation,  with,  occa- 
sionally, suppression  of  uiine.  Death  takes  place  in  from  eighteen 
to  twenty-four  hours,  and  is  sometimes  preceded  by  a  kind  of  stupor, 
from  which  the  patient  is  easily  roused.  The  intellectual  faculties, 
however,  commonly  remain  clear  imtil  the  last.  In  one  instance, 
the  patient  was  insensible,  but  she  ultimately  recovered. 

Death  may  be  occasioned  by  this  acid,  in  consequence  of  its 
action  on  the  larynx,  as  in  the  case  of  sulphuric  acid.    Should  the 
patient  svu'vive  the  first  effects  of  the  poison,  the  mucous  membrane 
of  the  tliroat  and  gullet  may  be  ejected,  either  in  irregular  masses, 
or  in  the  form  of  a  complete  cylinder  of  the  oesophageal  lining. 
There  is  great  irritability  of  the  stomach,  with  frequent  vomiting 
and  destruction  of  the  powers  of  digestion  :  the  patient  becomes 
slowly  emaciated  and  dies  from  starvation  or  from  exhaustion.  A 
man  swallowed  nitric  acid  in  beer  :  he  recovered  from  the  first 
symptoms,  but  died  six  months  afterwards,  evidently  from  the 
injury  caused  by  the  poison  to  the  mucous  lining  of  the  stomach. 
He  suffered  from  pain  and  from  such  irritability  in  this  organ,  that 
neither  solids  nor  fluids  could  be  retained.    ('  Lancet,'  Nov.  24, 
1860,  p.  510.)    In  a  case  which  proved  fatal  in  St.  Bartholomew's 
Hospital,  in  March  1851,  the  following  symptoms  were  observed. 
The  man  took  an  ounce  of  strong  nitric  acid.    He  immediately 
vomited,  but  did  not  suffer  much  pain.    "When  brought  to  the  hos- 
pital, about  half  an  hour  afterwards,  he  looked  pale  and  haggard, 
the  skin  was  cold,  and  the  pulse  very  feeble.    The  vomiting  had 
quite  ceased.    He  complained  of  no  pain  in  the  stomach,  but  of 
some  uneasiness  about  the  throat.    He  lay  quiet  for  several  hours, 
occasionally  drinking  a  mixture  of  magnesia  and  water  ;  he  then 
became  restless  and  complained  of  severe  pain  in  the  abdomen, 
which  increased  in  severity.    He  suffered  gi-eatly  for  tlu'ee  or  four 
hours,  and  then  died,  having  survived  the  taking  of  the  poison 
about  fifteen  hours. 

R.  G.,  £et.  26,  was  admitted  into  Guy's  Hospital  in  March  1857. 
On  the  previous  day  he  had  drunk  about  a  teaspoonful  of  nitric  acid 
in  mistake  for  vinegar.  Immediately  his  lips,  tongue  and  tliroat 
began  to  bum.  On  admission,  liis  countenance  was  anxious,  and 
pulse  quick.  His  lips  and  tongue  had  upon  them  a  tliick  brown 
scab  ;  liis  mouth  was  very  tender,  and  he  had  a  constant  burning 
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sensation  in  it.  Glycerine  was  appUed.  On  the  next  day  lie  com^ 
plained  of  pain  in  the  stomach.  The  scabs  on  the  hps  were  begin- 
ning to  come  off,  and  the  mouth  and  tongue  had  a  bright  yeUow 
colour.  He  continued  to  improve,  and  left  the  hospital  m  a  week. 
('  Guy's  Hosp.  Rep.'  1859,  p.  140.) 

Vapour  of  the  Acid.— The  vapour  of  this  acid  may  destroy  lite, 
by  its  action  on  the  lungs.  In  March,  1854,  Mr.  Hayioood,  a 
chemist  of  Sheffield,  lost  his  life  under  the  following  circumstances  :— 
He  was  poui-ing  a  mixture  of  nitric  and  sulphuric  acids  from  a  car- 
boy containing  about  sixty  pounds,  w'hen  by  some  accident  the 
vessel  was  broken.  For  a  few  minutes  he  inhaled  the  fumes  of  the 
mixed  acids,  but  it  does  not  appear  that  any  of  the  liquid  fell  over 
him.  Three  hours  after  the  accident,  he  was  sitting  up  and  ap- 
peared to  be  in  moderately  good  health.  He  was  then  seen  by  a 
medical  man,  and  complained  merely  of  some  cuts  about  liis  hands. 
He  coughed  violently.  In  three  hours  more  there  was  difficulty  of 
breatliing,  with  increase  of  the  cough.  There  was  a  sense  of  tight- 
ness at  the  lower  part  of  the  throat,  and  the  pulse  was  hard.  At 
times  he  said  he  could  scarcely  breathe.  He  died  eleven  hours  after 
the  accident.  On  inspection,  there  was  congestion  of  the  trachea 
and  broncliial  tubes,  with  effusion  of  blood  into  the  latter.  _  The 
heart  was  flaccid,  and  contained  but  little  blood  ;  and  the  lining 
membrane  of  the  heart  and  aorta  was  slightly  inflamed.  The  blood 
gave  a  slightly  acid  reaction  with  test  paper.  The  larynx  was  not 
examined.  It  is  very  probable  that  the  seat  of  mischief  was  in  tliis 
organ,  and  that  the  deceased  had  died  from  inflammatory  effusion 
and  swelling  of  the  parts  about  the  opening  of  the  windpipe. 
('  Lancet,'  April  15,  1854,  p.  430.)  A  similar  accident  occurred  to 
Mr.  Stewart  and  one  of  the  janitors  of  an  educational  institution  in 
Edinburgh,  in  March  1863.  A  jar  of  nitric  acid,  which  he  was 
carrying,  feU  on  the  floor  and  was  broken.  He  and  the  janitor, 
instead  of  withdrawing  from  the  spot,  wiped  the  floor,  and  attempted 
to  save  some  of  the  acid.  They  thus  inhaled  the  fumes  which  were 
immediately  diffused.  Mr,  Stewart  retiu'ned  home  unconscious  of 
the  mischief  wliich  had  been  done.  After  an  hour  or  two,  difficulty 
of  breathing  came  on,  and,  in  spite  of  every  medical  effort  to  save 
his  life,  he  died  in  ten  hours  after  the  accident.  The  janitor  suffered 
from  similar  symptoms,  and  died  the  day  following.  ('  Chemical 
News,'  March  14,  1863,  p.  132.)  It  is  probable  that  in  these  cases 
there  was  great  bronchial  effusion,  leading  to  the  entire  obstruction 
of  respiration.  The  fumes  of  nitrous  acid  vapour,  which  is  generally 
associated  with  nitric  acid,  are  of  a  very  deadly  kind.  In  the 
manufacture  of  gun-cotton  these  acid  vapours  are  evolved,  which,  if 
respired,  although  they  may  produce  no  immediate  ill  effects,  are 
liable  to  cause  pneumonia  and  death.  On  one  occasion,  in  preparing 
gun-cotton,  I  accidentally  inhaled  the  vapour,  and  suffered  from 
severe  constriction  of  the  throat,  tightness  in  the  chest,  and  cough 
for  more  than  a  week.  M.  Tardieu  has  published  a  report  of 
the  cases  of  two  workmen,  who  lost  their  lives  by  breathing  the 
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nitrous  fumes  of  a  sulphuric  acid  chamber.  They  had  entered  it 
for  the  purpose  of  cleaning  it.  Two  others,  who  accompanied  them, 
suffered  severely  from  the  vapour,  but  recovered.  ('  Empoisonne- 
ment,'  1867,  p.  219.) 

TJie  diluted  acid. — The  symptoms  above  described  apply  to  acute 
cases  of  poisoning  by  concentrated  nitric  acid.    When  the  acid  is 
dihoted,  they  are  somewhat  modified  according  to  the  degree  of  dilu- 
tion. A  remarkably  instructive  case  of  poisoning  with  dUuted  nitric 
acid  has  been  published  by  Dr.  Puchelt,  of  Heidelberg  ; — it  shows 
not  only  the  progress  of  the  symptoms,  but  also  the  powers  of  nature 
in  resisting  for  a  time  the  chemical  destruction  of  an  important 
organ.  A  man,  aged  52,  swallowed  two  ounces  of  diluted  nitric  acid 
(the  strength  not  stated).    He  was  immediately  seized  with  severe 
burning  pain  in  the  mouth  and  throat  ;  and  this  was  followed  by 
vomiting,  whereby  the  greater  part  of  the  acid  was  probably  ejected. 
He  was  not  seen  for  several  hours,  and  then  the  symptoms  had  so 
far  siibsided  that  the  hospital  assistant  sent  him  away  as  not  requir- 
ing immediate  attendance.    An  oily  emulsion  was  subsequently 
given  to  him.   After  the  lapse  of  thirty-six  hours,  he  was  admitted 
into  the  hospital,  and  was  for  the  first  time  seen  by  Dr.  Puchelt. 
The  mucous  lining  of  the  mouth  and  pharynx  was  covered  vnth.  a 
white  shreddy  membrane,  which  could  be  readily  peeled  off :  parts 
were  already  abraded.    There  were  yellow  stains  on  the  cuticle 
around  the  mouth,  especially  upon  the  upper  lip.    The  patient  ex- 
perienced great  difficulty  in  swallowing  ;  the  breatliing  was  labo- 
rious, the  stomach  tender,  and  the  abdomen  was  hard  and  retracted. 
On  the  whole,  the  symptoms  were  very  favourable,  and  led  to  the 
suspicion  that  but  little  injury  had  been  done  to  the  stomach. 
Leeches  and  other  antiphlogistic  means  were  employed,  and  in  about 
eight  days  he  began  to  retain  a  portion  of  food  on  the  stomach. 
Nevertheless,  his  strength  diminished,  and  he  became  emaciated  : 
on  the  fifteenth  day  the  food  which  he  took  was  rejected  ;  on  the  six- 
teenth, some  blood  was  found  mixed  with  the  stools  ;  on  the  seven- 
teenth, there  was  great  pain,  with  vomiting  of  black  fluid  blood, 
and  of  decomposed  membrane  of  a  fibrous  structure,  wliich,  when 
spread  out,  was  a  foot  in  breadth.   This  membrane  was  marked  with 
black  spots,  as  if  it  were  bimit,  and  perforated  with  numerous  small 
and  large  apertures.    A  large  quantity  of  black  putrid  blood  was 
at  the  same  time  passed  by  stool.  The  symptoms  became  after  tins 
more  unfavourable,  and  the  vomiting  of  blood  frequently  recurred, 
until  death  took  place  on  the  twenty-thi/rd  day  after  the  poison  had 
been  swallowed. 

There  is  no  doubt  that  the  diluted  acid  was  in  this  case  miich 
stronger  than  that  of  the  British  Pharmacopoeia,  which  contains 
14-95  per  cent,  of  anhydrous  nitric  acid  ;  or  three  parts  of  nitric 
acid  to  seventeen  parts  of  water— its  specific  gravity  being  I'lOl.  I 
have  not  met  with  any  instance  of  poisoning  with  this  diluted  acid. 

Appeaeances  after  Death.— a  full  account  of  these  will  be 
found  in  the  well-known  work  of  Tartra,  '  Essai  sur  I'Empoisonne- 
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ment  par  I'Acide  Nitrique,'  published  An  x.  Supposing  death  to 
have  taken  place  rapidly,  the  f  ollowiug  appearances  may  be  met  with. 
The  skin  of  the  mouth  and  lips  will  present  various  shades  of  colour, 
from  an  orange- yellow  to  a  brown  ;  it  appears  like  the  skin  after  a 
blister  or  bum,  and  is  easily  detached  from  the  subjacent  parts. 
Spots,  produced  by  the  spilling  of  the  acid  on  the  skin,  may  be 
found  upon  the  hands  and  neck.  These  are  at  first  yellow,  but 
when  dry,  they  assume  a  brownish  colour.  The  yellow  coloui-  is 
heightened  by  alkalies.  A  yellow  frothy  liquid  escapes  from  the 
nose  and  mouth,  and  the  abdomen  is  often  much  distended.  The 
membrane  lining  the  mouth  is  sometimes  white,  at  others  of  a 
citron  coloiu: ;  the  teeth  are  white,  but  present  a  yellowish  colour 
at  their  junction  with  the  gums.  The  fauces  and  larynx  are  much 
inflamed  ;  the  latter  sometimes  swollen.  The  lining  membrane  of 
the  gullet  is  softened,  and  of  a  yellow  or  brown  colour,  injected 
(contains  more  blood),  is  easily  detached,  often  in  long  folds.  The 
windpipe  is  more  vascular  than  usual,  and  the  lungs  are  congested. 
The  most  strongly-marked  changes  are,  however,  seen  in  the  sto- 
mach. When  not  perforated,  this  organ  may  be  found  distended 
with  gas — its  mucous  membrane  partially  inflamed  with  patches  of 
a  yellow,  brown,  or  green  colour,  or  it  may  be  even  black.  This 
green  colour  is  due  to  the  action  of  the  acid  on  the  colouring  matter 
of  the  bde ;  but  it  must  be  remembered  that  a  morbid  state  of 
the  bile  itself  often  gives  this  appearance  to  the  mucous  mem- 
brane in  many  cases  of  death  from  natural  disease.  There  is 
occasionally  inflammation  of  the  peritoneiim,  and  the  stomach  has 
been  found  glued  to  the  surrounding  organs.  Its  coats  are  often 
so  much  softened,  as  to  break  down  under  the  slightest  pressure. 
In  the  duodenum  similar  changes  exist  ;  but  in  some  cases  the 
smaU  intestines  have  presented  no  other  appearance  than  that  of 
slight  redness.  It  might  be  supposed  that  the  stomach  would  be  in 
general  perforated  by  this  very  corrosive  substance  ;  but  tliis  is  far 
from  being  the  case.  Tartra  only  met  with  two  instances,  and  in 
one  of  these,  the  person  survived  twenty,  and  in  the  other  thirty 
hours.  In  giving  this  poison  to  rabbits,  I  have  not  found  the  sto- 
mach perforated,  although  the  acid  had  evidently  reached  tliis 
organ,  from  its  coats  being  stained  of  a  deep  yellow  colour.  In  these 
experiments  the  non-perforation  appeared  to  be  due  to  the  protec- 
tive influence  of  the  food  with  which  the  stomach  was  distended. 

In  the  few  cases  that  are  reported  in  English  Journals,  the  sto- 
mach has  not  been  commonly  perforated  :  the  poison  was  swallowed 
soon  after  a  meal,  and  its  coats  had  thus  escaped  the  corrosive  action 
of  the  acid.  In  the  case  which  terminated  fatally  after  the  long 
period  of  six  months  there  was,  at  the  intestinal  end  of  the  stomach, 
a  distinct  cicatrix  with  puckering  and  hardening  of  the  surround- 
ing mucous  membrane,  causing  a  slight  contraction  of  the  pyloric 
orifice.  The  only  other  appearance  consisted  in  some  dark  longi- 
tudinal lines  on  the  posterior  surface  of  the  lining  membrane  of  the 
gullet.    This  had  j)robably  been  caused  by  the  acid.  ('Lancet,' 


206 


NITRIC  ACID.     APPEARANCES  AFTER  DEATH. 


Nov.  24,  1860,  p.  510.)  In  the  case  which  proved  fatal  at  St.  Bar- 
tholomew's Hospital  {(Mite,  p.  202)  the  stomach  was  extensively 
destroyed — the  surface  was  not  stained  yellow,  but  the  mucous 
membrane  was  removed  by  corrosion,  and  the  coats  beneath  were 
partly  reddened  and  partly  blackened,  as  a  result  of  the  action  of 
the  acid  on  the  blood  in  the  vessels.  In  a  case  which  occurred  at 
the  Hotel  Dieu  at  Lyons,  the  stomach  was  distended  with  gas  and 
perforated  at  the  greater  end,  the  opening  being  iDartially  plugged 
by  the  spleen,  which  had  become  adherent  over  it.  In  the  small 
intestines  there  were  numerous  sloughs.  In  a  case  of  poisoning  by 
this  acid  which  occurred  at  G-uy's  Hospital  in  July  1871,  Dr.  Steven- 
son thus  describes  the  appearances  presented  by  the  stomach  : — The 
man,  set.  21,  had  swallowed  tliree  fluid  ounces  of  the  commercial 
acid,  and  died  in  seventeen  hours  aftenvards.  The  lips  and  angles 
of  the  mouth,  as  well  as  the  forepart  of  the  tongue,  were  yellow  ; 
but  beyond  tliis,  from  the  oesophagus  to  the  stomach,  the  mucous 
surface  presented  a  milk-white  opacity.  At  the  lower  part  of  the 
oesophagus,  the  mucous  membrane  was  partly  removed.  The  mucous 
membrane  of  the  stomach  was  covered  with  a  reddish-brown  gritty 
paste,  neutral  to  litmus.  On  removing  this,  the  membrane  was 
paler-red  towards  the  pylorus,  and  covered  with  numerous  close-set 
ulcers.  At  the  greater  end,  the  mucous  and  sub-mucous  coats  were 
destroyed.  The  rvigse  had  suffered  most  extensively.  On  the  an- 
terior surface  of  the  stomach,  near  the  lower  border,  there  was  a 
small  hole,  and  at  several  other  points  the  walls  of  the  stomach  were 
nearly  perforated,  the  serous  membrane  above  them  being  dis- 
coloured. When  floated  on  water,  the  greater  part  of  the  mucous 
surface  was  found  to  be  flocculent  with  shreds  of  broken  down  mem- 
brane. The  duodenum  showed  sloughing  of  the  valvulse  conniventes. 
The  jejunum  and  ileum  were  natural.  ('Guy's  Hosp.  Eep.'  1872, 
p.  223.) 

In  Mr.  Arnott's  case  (p.  201),  a  boy,  set.  13,  supposing  that  he 
was  going  to  drink  beer,  swallowed  a  mouthfid  of  a  fluid  which 
proved  to  be  nitric  acid.  Acute  pain  was  felt  in  the  mouth  and  throat. 
Magnesia  was  administered,  and  vomiting  was  quickly  induced.  The 
vomited  matters  consisted  of  a  large  quantity  of  food  partly  digested. 
There  was  great  constitutional  depression,  but  the  chief  distress  was 
from  symptoms  indicative  of  inflammation  of  the  larynx.  Mr.  Ar- 
nott  performed  the  operation  of  opening  the  larynx  with  some  relief 
to  the  boy,  but  he  died  in  thirty-six  hours  from  the  time  of  swallow- 
ing the  acid.  On  inspection  sixteen  hours  after  death,  the  effects 
of^the  acid  were  found  to  be  confined  to  the  tongue,  palate,  fauces, 
tonsils  and  lining  membrane  of  the  throat  and  gullet.  None  of  the 
acid  had  entered  the  larynx,  but  there  was  a  layer  of  coagulated 
lymph  on  the  mucous  surface  of  the  windpipe,  arising  from  inflam- 
mation which  had  extended  from  the  parts  adjacent.  The  base, 
edges,  and  tip  of  the  tongue,  with  thd' lower  part  of  the  gullet,  were 
deprived  of  their  investing  membrane.  The  portion  of  membrane 
which  remained  adherent  had  a  citron  colour.   That  wluch  covered 
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the  tongiie  was  ragged  at  its  edges,  that  of  the  throat  and  gullet 
-was  diy,  coniigated,  and  marked  with  longitudinal  and  transverse 
lines.  It  could  everywhere  be  readily  stripped  off — the  part  beneath 
appearing  red.  The  edges  of  the  glottis  were  swoUen,  the  epiglottis 
was  destroyed.  There  was  no  trace  of  the  effects  of  the  acid  in  the 
stomach  except  at  the  lesser  end,  where  the  orifices  of  the  mucous 
g-lands  presented  a  citron  colour  like  that  of  the  tliroat.  The  mucous 
membrane  of  the  stomach  was  probably  protected  from  the  action 
of  the  acid  by  the  quantity  of  food  contained  in  the  organ.  (Roupell 
on  the  '  Effects  of  Poisons,'  pi.  4  ;  '  Med.  Gaz.'  vol.  12,  p.  220,  and 
vol.  14,  p.  489.) 

In  cases  of  chronic  poisoning,  i.  e.  where  death  takes  place  slowly, 
the  appearances  are  of  course  different,  as  the  following  case  will 
show.  A  man,  aged  34,  swallowed  a  wine-glassful  of  nitric  acid,  but 
the  greater  portion  was  immediately  rejected  by  vomiting.  An 
attack  of  acute  gastritis  followed,  which  was  combated  by  the  usual 
remedies.  The  man  was  discharged  from  the  hospital  into  wMch 
he  had  been  admitted,  in  three  weeks  ;  but  about  a  month  after- 
wards, he  was  readmitted,  in  consequence  of  his  suffering  from 
severe  pain  extending  down  the  gullet  to  the  stomach,  as  well  as 
from  vomiting  after  taking  food.  The  patient  gradually  sank,  and 
died  three  months  after  he  had  taken  the  acid.  On  dissection  the 
pylorus  was  found  so  diminished  in  size,  that  its  diameter  did  not 
exceed  a  line  or  two,  and  the  duodenum  was  equally  contracted  for 
about  an  inch  and  a  half  from  its  commencement.  The  mucous 
membrane  was  softened  and  red  in  patches ;  and  there  were  several 
cicatrices  of  ulcers.  The  subjacent  tissues  were  in  a  sciri-hous  state. 
(See  '  Med.  Chir.  Rev.'  vol.  28,  p.  553.) 

In  Dr.  Puchelt's  case  (ante,  p.  203),  in  which  death  took  place 
on  the  twenty-tliird  day,  when  the  abdomen  was  o]pened  there  was 
no  appearance  of  a  stomach,  but  in  its  place  a  cavity  formed  by  the 
liver,  colon,  and  other  viscera  :  the  interior  wall,  lesser  curvature, 
and  upper  part  of  the  posterior  wall,  being  wholly  absent.  A  dark- 
green  mass  was  sj)read  over  the  interior  ;  but  the  parietes  were  so 
soft  as  to  give  way  on  the  slightest  pressure.  The  intestinal  canal, 
with  the  exception  that  it  contained  a  large  quantity  of  bloody 
matter,  presented  nothing  peculiar.  The  mucous  membrane  of 
the  gullet  was  removed  tlu-oughout  its  whole  length.  ('  Ein  Fall 
von  Vergiftung  mit  Scheidewasser, '  von  Dr.  P.  A.  B.  Puchelt, 
Heidelberg,  1845.)  As  in  chronic  poisoning  with  sulphuric  acid  the 
pylorus  may  be  found  much  contracted.  One  instance  of  this  has 
been  given  above  ;  another  occurred  to  Dr.  Vernois,  and  is  quoted 
by  M.  Tardieu  ('  Empoisonnement,'  1867,  p.  234).  The  man  had 
suffered  for  several  years  from  symptoms  of  chronic  gastritis  which 
had  followed  the  ingestion  of  a  certain  quantity  of  nitric  acid.  The 
symptoms  assumed  an  acute  form,  and  the  man  died.  There  was  a 
thickening  of  the  stomach  near  the  pylorus,  and  the  orifice  was  so 
reduced  in  size  that  it  was  barely  possible  to  introduce  a  probe. 

Fatal  Dose, — The  remarks  made  on  this  subject  in  speaking  of 


208 


PERIOD  AT  WHICH  DEATH  TAKES  PLACE. 


sulphuric  acid  apply  here.  Tartra  states  that  the  quantity  usually 
taken  in  the  cases  which  he  collected  varied  from  one  or  two  drachms 
to  four  ounces.  Indeed,  the  obtaining  of  any  information  of  this 
kind  is  purely  accidental ;  and  the  determination  of  the  exact  quan- 
tity swallowed,  must  be  therefore  very  difficult.  One  point  is  cer- 
tain ; — a  similar  dose  will  not  kill  two  persons  in  the  same  time — 
one  may  die  slowly,  and  the  other  rapidly,  according  to  whether  the 
stomach  at  the  time  contains  food  or  not.  The  smallest  quantity 
wliich  I  find  reported  to  have  destroyed  life,  is  about  tv^o  drachms. 
It  was  in  the  case  of  a  boy,  aged  13  :  he  died  in  about  thirty-six 
hours.  In  a  case  wliich  occurred  to  Dr.  Warren,  a  woman  died 
from  a  similar  dose  in  fourteen  days.  But  less  than  this — even 
one  drachm,  would  doubtless  suffice  to  kill  a  child ;  and,  under 
certain  circumstances,  an  adult ;  for  the  fatal  result  depends  on 
the  extent  of  the  mischief  produced  by  tliis  corrosive  poison  in  the 
throat,  windpipe,  and  stomach. 

What  is  the  largest  dose  of  concentrated  acid  from  the  effects 
of  which  a  person  has  recovered,  it  is  difficult  to  say  ;  since  in  most 
cases  of  recovery  mentioned  by  authors,  the  quantity  of  the  poison 
actually  swallowed  was  unknown.  In  one  instance  a  woman,  set. 
26,  recovered  ia  a  few  days  after  having  swallowed  half  an  ounce  of 
aqua  fortis  of  the  usual  strength.  There  was  great  reason  to  be- 
lieve, either  that  the  poison  did  not  reach  the  stomach,  or  that  it 
produced  but  little  action  on  this  organ.  The  chief  seat  of  pain  was 
in  the  thi'oat  and  gullet.  ('  Lancet,'  May  8, 1847,  p.  489.)  Another 
case  of  recovery  from  about  half  an  ounce  of  the  strong  acid  mixed 
with  the  diluted  acid,  is  reported  in  the  Lancet  (1870,  vol.  1,  p. 
549).  The  patient  was  a  man,  set.  21.  He  had  the  usual  symptoms, 
with  the  exception  that  there  was  no  yellowness  of  the  teeth  nor  cor- 
rosion of  the  mouth.  The  vomited  matters  were  bloody  and  of  a  dark 
colour.  He  suffered  from  stricture  of  the  oesophagus,  and  this  re- 
mained when  he  left  the  hospital  about  fifteen  weeks  after  his  ad- 
mission. ■ 

Period  at  which  death  takes  place. — This  must  depend  on 
the  quantity  swallowed,  the  strength  of  the  acid,  and  whether  any 
medical  treatment  has  or  has  not  been  adopted.  Out  of  twenty- 
seven  deaths  from  nitric  acid,  reported  by  Tartra— in  nineteen  it  de- 
stroyed life  rapidly,  and  in  eight  slowly.  This  author  met  with  two 
instances  in  which  death  took  place  within  six  hours  after  the  poison 
was  swallowed  ;  but  he  considers  that  the  greater  number  who  fall 
victims  to  the  direct  effects  of  the  acid,  die  within  twenty-four  hours. 
Sobernheim  relates  a  case  of  poisoning  by  nitric  acid,  which  proved 
fatal  in  one  hour  tmd  three  quarters.  (Op.  cit.  p.  402.)  Tliis  I 
believe  to  be  the  most  rapidly  fatal  case  on  record,  where  the  acid 
has  acted  through  the  stomach.  The  usual  well-marked  effects  were 
found  in  the  gullet,  stomach,  and  duodenum.  In  infants,  however, 
life  may  be  destroyed  by  this  poison  in  a  few  minutes,  should  it 
happen  to  affect  the  air-passages.  A  woman,  shortly  after  her  de- 
livery in  the  absence  of  her  attendants,  poured  a  quantity  of  mtnc 
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acid  into  the  mouth  of  her  infant.  She  concealed  from  those  about 
]ier  this  attempt  at  murder ;  but  medical  assistance  was  immediately 
sent  for.  The  child  died  in  a  few  minutes.  Some  of  the  acid  had 
been  spilled  ;  and  from  the  yeUow  colour  of  the  stains,  the  medical 
man  suspected  that  the  chikl  had  been  poisoned  by  aqua  fortis.  On 
inspection,  nitric  acid  was  found  in  its  stomach,  and  the  mother 
confessed  the  crime.  (Cazauvieilh,  '  Du  Suicide  et  de  1' Alienation 
Mentale,'  p.  274.)  Although  in  the  report  of  this  case  the  condition 
of  the  throat  and  larynx  is  not  stated,  it  is  highly  probable,  from 
the  rapidity  with  which  death  took  place,  that  it  was  in  great 
part  due  to  suffocation. 

With  regard  to  the  longest  period  at  which  death  has  taken  place 
from  the  eflects  of  this  poison,  a  case  has  been  already  related,  where 
a  man  who  had  swallowed  nearly  two  ounces,  did  not  die  until  three 
months  afterwards  {ante,  p.  207).  A  case  is  recorded  by  Tartra,  in 
which  a  woman  died  from  exhaustion,  produced  by  the  secondary 
effects  of  the  poison,  eight  months  after  having  swallowed  the  acid. 
The  most  protracted  case  which  I  have  met  with  is  reported  by  M. 
Tardieu.  (Op.  cit.  p.  220.)  It  occurred  to  M.  Moutard  Martin. 
A  woman,  £et.  30,  survived  the  effects  of  this  acid  for  the  long  period 
of  two  years.  She  had  died  from  starvation,  and  after  death,  the 
CBsophagus  was  found  contracted  through  its  whole  extent.  There 
was  a  general  thickening  of  the  tube,  and  in  some  points  it  was  more 
contracted  than  in  others.  The  contraction  was  greatest  at  the  lower 
part.    (Op.  cit.  p.  234.) 

Treatment. — It  may  be  the  same  as  that  recommended  in  poi- 
soning by  sulphmic  acid.  In  addition  to  the  remedies  there  sug- 
gested, a  diluted  solution  of  carbonate  of  soda,  or  fluid  magnesia, 
with  barley-water,  and  other  demulcents,  may  be  administered. 
In  many  cases,  there  is  an  utter  impossibility  of  swallowing  even 
the  smallest  quantities  of  liquid  ;  and  if  an  attempt  be  made  to 
introduce  these  remedies  by  a  tube,  there  is  great  risk  of  perfo- 
rating the  softened  parietes  of  the  pharynx,  larynx,  or  gullet. 
Should  suffocation  be  threatened,  tracheotomy  may  be  resorted  to. 
Modern  experience  is  rather  adverse  to  the  recovery  of  these  cases 
under  any  form  of  treatment — but  according  to  Tartra,  in  accidental 
poisoning  by  this  acid,  there  is  great  hoiDe  of  recovery,  if  the  patient 
receives  timely  assistance.  He  states  that  out  of  thirty-one  cases, 
twenty-three  recovered — seventeen  perfectly;  while  oiit  of  twenty- 
four  cases,  wherein  suicide  was  attempted,  only  six  recovered. 
(Op.  cit.  p.  186.) 

CHEMICAL  AJS'ALYSIS. 

Nitric  acid  may  be  met  with  either  concentrated  or  dUuted.  The 
concentrated  acid  A'aries  in  colour  from  a  deep  orange-red  to  a  light 
straw-yellow.  The  sp.  gr.  of  a  sample  of  the  acid  was  1*392.  A 
teaspoonful  was  equivalent  to  79  grains,  and  a  tablespoonful  (half 
an  ounce)  to  316  grains.  It  may  be  recognized — 1.  By  evolving 
acid  fumes  when  exposed.   2.  By  its  staining  organic  matter  yeUow 
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or  brown,  the  colour  being  heightened  and  turned  to  a  reddLsh  tint 
by  contact  with  caustic  alkalies.  3.  When  mixed  in  the  cold  with 
a  few  copper  filings,  it  is  rapidly  decomposed— a  deep  red  acid 
vapour  is  given  off,  and  a  greenish-coloured  solution  of  nitrate  of 
copper  is  formed.  Tin  or  mercury  may  be  substituted  for  copper 
in  this  experiment.  4.  It  does  not  dissolve  gold-leaf  even  on  boil- 
ing ;  but  on  adding  to  the  boiling  liquid  a  few  drops  of  hydrochloric 
acid,  the  gold  is  immediately  dissolved.  ^,  , 

In  the  diluted  state.  This  acid  is  not  precipitated  like  the  sul- 
phuric by  any  common  reagent,  since  all  its  alkaline  combinations 
are  soluble  in  water-1.  The  diluted  liquid  has  a  higlily  acid  reac- 
tion, and  on  boiling  it  with  some  copper  turnings,  red  fumes  ot 
nitrous  acid  vapour  are  given  off,  unless  the  proportion  of  water  is 
i-oo  sreat.  At  the  same  tune,  the  liquid  acqiures  a  blue  colour. 
A  streak  made  on  white  paper  with  the  diluted  acid  does  not  car- 
bonize it  when  heated  ;  but  a  scarcely  visible  yellow  stam  is  left. 
Diluted  sulphuric  and  hydrochloric,  acids  carbonize  paper  under 
similar  circumstances.  3.  The  liquid  is  neither  precipitated  by  a 
salt  of  baryta  nor  by  nitrate  of  silver.  These  two  last  experunents 
give  merely  negative  results-they  serve  to  show  that  the  sulphuric 
and  hydrocliloric  acids  are  absent. 


,.  -„  i   u  Prvstals  o£  Nitrate  of  Soaa,  magnified 

Crystals  of  Nitrate  ot  Potash,  Ci  >  stais  m 

magnified  30  diameters.  .     t  j 

A  portion  of  the  acid  Hquid  should  now  ^t^'  l/ the 

iTcf  nSlaer  effloresce'nor  dehquesce  on  e-posv^e.    One  drop  of 
the  solution  evaporated  spontaneous  y  on  glass 
flktinct  and  weU-formed  crystals,    (lig-         inis  ciidicR,t 
tifgSshes  the  nUrate  of  potash  from  a  large  r^^^^^J^^f^^'^ 
•wifor.  TiPn+nli/ed  with  a   solution   of   soda,  the  crystals  arc 
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phiu-ic  acid,  the  po^wdered  crystals  slowly  eA^olve  a  colourless 
acid  vapour.  By  this  test,  the  nitrate  is  known  from  every  other 
deflagrating  salt.  3.  A  poi-tion  of  the  powdered  crystals  should 
be  placed  in  a  test  tube  and  mixed  with  their  bulk  of  fine  copper 
filings.  The  mass  is  then  to  be  moistened  with  water,  and  a  few 
drops  of  strong  sulphuric  acid  added.  Either  with  or  without  the 
apphcation  of  a  gentle  heat,  a  decomposition  ensues,  by  which  red 
fumes  of  nitrous  acid  are  evolved,  recognizable  by  their  colour, 
odour,  and  acid  reaction.  If  a  tube  only,  one- eighth  of  an  inch  in 
the  bore,  be  used  for  this  experiment,  one-tenth  of  a  grain  of  nitre 
will  give  satisfactory  results.  This  is  equivalent  to  about  one- 
twentieth  of  a  grain  of  nitric  acid — a  quantity  to  which  the  toxico- 
logist  will  not  often  have  to  confine  his  analysis  in  medico-legal 
practice.  Should  the  quantity  of  suspected  nitrate  be  very  small, 
it  may  be  placed  in  a  dry  Florence  flask  with  a  few  cuttings  of  copper 
and  a  few  drops  of  strong  sulphuric  acid  poured  into  the  mixture.  A 
slip  of  paper  soaked  in  a  mixture  of  starch  and  iodide  of  potassium 
may  then  be  suspended  by  a  closely- fitting  cork  in  the  neck  of  the 
flask.  Sooner  or  later,  and  without  the  aid  of  heat,  acid  fumes 
will  be  evolved,  and,  although  the  red  colour  may  not  be  apparent, 
the  production  of  blue  iodide  of  starch  in  the  paper,  will  indicate 
their  presence  and  prove  that  the  salb  is  a  nitrate.  Tliis  mode  of 
testing  by  copper  and  sulphuric  acid  is  open  to  objection  if  any 
alkaline  chloride  be  mixed  with  the  suspected  nitrate.  When  such 
mixture  exists  (a  fact  demonstrable  by  the  addition  of  nitrate  of  silvei 
to  a  solution  of  the  salt),  we  may  then  resort  to — 4.  Add  a  portion 
of  leaf  gold  and  a  few  drops  of  strong  and  pure  hydrochloric  acid 
to  the  suspected  salt  in  a  tube,  and  warm  the  mixture  by  a  spiiit 
lamp.  If  a  nitrate  be  present,  the  gold  is  dissolved  whoUy  or  in 
part ;  and  in  order  to  prove  that  this  solution  has  taken  place,  a 
few  drops  of  chloride  of  tin  may  be  added  to  the  mixture.  If  any 
gold  is  dissolved,  the  liquid  will  acquire  a  pink  or  dark  purple-brown 
colour  ;  otherwise  there  wiU  be  no  change  of  colour.  The  presence 
of  an  alkaline  chloride  does  not  interfere  with  this  result,  but  rather 
aids  in  the  solution  of  the  gold.  It  must  be  remembered  that  a 
chlorate,  bromate,  or  iodate  will  dissolve  gold  under  similar  circum- 
stances ;  but  the  addition  of  sulphuric  acid  to  these  compounds  liber- 
ates a  coloured  gas  or  vapour  and  a  pecuhar  odour.  [{Supra.)  The 
analyst  must  be  careful  to  use  hydrochloric  acid  free  from  any  trace  of 
nitric  acid.  It  should  be  tested  with  gold  leaf  previously  to  addino 
it  to  the  suspected  salt.  By  the  use  of  either  copper  or  gold,  or  both" 
nitric  acid  or  a  nitrate,  even  in  minute  quantity,  may  be  readily 
detected. 

There  are  no  practical  objections  which  can  be  urged  to  the  mode 
of  testing  for  nitric  acid  above  recommended.  When  the  copper  and 
gold-tests  yield  the  results  described,  the  presence  of  nitric  acid  or 
of  a  nitrate  may  be  considered  as  conclusively  proved. 

In  liquids  containincj  organic  matter. — Nitric  acid  precipitates 
and  combines  with  albumen  and  casein.  It  may  be  administered  or 
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taken  in  such  liquids  as  tea,  coffee,  vinegai',  or  beer.  In  this  case, 
besides  the  acid  reaction,  there  will  be  a  peculiar  smell  produced 
by  the  strong  acid,  when  mixed  with  substances  of  an  organic  na- 
ture. Dark-coloured  liquids  are  generally  made  lighter  by  this 
acid.  The  application  of  the  usual  tests  may  be  here  counteracted  : 
thus,  imless  the  quantity  of  nitric  acid  in  the  liquid  is  considerable, 
the  orange-red  fumes  of  nitrous  acid  are  not  evolved  on  boiling  it 
with  copper  cuttings  ;  but  the  action  on  leaf-gold  will  enable  a 
chemist  to  detect  nitric  acid  in  organic  liquids,  even  when  the  pro- 
portion of  free  acid  is  very  small.  Boil  a  fragment  of  leaf-gold  in 
pure  hydrochloric  acid,  and  add  while  boiling,  a  few  drops  of  the 
suspected  organic  liquid  to  the  mixture.  If  nitric  acid  is  present, 
the  gold  will  be  dissolved.    This  forms  a  good  trial-test. 

When  the  acid  liquid  is  thick  and  turbid,  by  reason  of  its  con- 
taining blood,  mucus,  milk,  or  articles  of  food  of  a  viscid  nature,  we 
may  employ  the  process  of  dialysis  as  described  for  sulphuric  acid 
(seep.  196,  ante).  The  vomited  matters,  or  the  coats  of  the  stomach 
and  the  membrane  of  the  oesophagus  cut  up  and  boiled,  may  be 
submitted  to  dialysis.  The  clear  liquid  which  comes  through  the 
dialyser  will  be  found  acid.  On  neutralizing  it  with  carbonate  of 
potash  prismatic  crystals  of  nitre  will  be  obtained  on  evaporation. 

A  coloured  liquid,  such  as  coffee,  containing  nitric  acid,  may  be 
at  once  neutralized  with  carbonate  of  potash,  filtered  and  concen- 
trated by  evaporation.  A  few  drops  of  the  neutralized  bquid  may 
be  evaporated  on  a  slide,  and  the  crystals  thus  obtained  microsco- 
pically examined  and  compared  with  those  of  nitre.  Paper  dipped 
into  the  concentrated  liquid  and  dried,  burns  with  deflagration  hke 
touch-paper.  The  crystals  obtained  by  evapoi-atmg  the  neutrahzed 
liquid  are  generally  coloured  with  organic  matter,  but  they  fiise  mto 
a  white  mass  when  gently  heated  in  a  platinum  capsule.  The  pure 
nitre  thus  obtained  may  be  tested  as  above  described.  The  orgaiuc 
matter  in  the  crystals  does  not,  however,  in  any  way  mtenere  witii 
the  results  of  the  copper  and  gold  tests.         _        ,  •  ■,      i  i 

When  either  the  nitric  acid,  or  the  nitrate  mto  which  it  has  been 
converted,  is  mixed  with  common  salt,  the  copper  test  cannot  be 
safely  employed.  The  gold  test  will  in  such  a  case  furnish  the  best 
evidence.  Hydrochloric  acid  with  a  small  portion  of  leaf -gold  may 
be  added  to  the  dried  residue,  and  the  mixture  boiled.  If  nitric 
acid  or  a  nitrate  is  present,  even  in  minute  proportion  some  portion 
of  the  gold  will  be  dissolved,  a  fact  demonstrable  by  the  addition  ot 

^^'^^%linfon'llotUng.--Th.h  acid  is  sometimes  maliciously  tlirown 
at  persons  ;  and  we  maybe  required  to  examine  some  article  of 
dress  suspected  to  have  been  stained  by  it.  The  spots  produced  by 
stronf^  nitric  acid  on  woollen  stiiffs  are  either  of  a  yellow,  orange- 
red  o°r  a  browi  colour,  according  to  the  time  at  which  they  are  seen. 
On  black  cloth  they  speedily  acquire  a  light  yellowish-brown  colour, 
passing  after  a  few  days  to  a  dingy  olive-green  with  a  red  border 
After  a  time  they  become  brown  and  dry  (unlike  those  produced  by 
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stron^^  sulphuric  acid),  cand  the  texture  of  the  cloth  is  entirely  de- 
stroyed. If  recent,  litmus  paper  wetted  and  pressed  upon  the  spot 
will  indicate  acidity.  In  order  to  examine  them,  the  stained  por- 
tions may  be  cut  out  and  boiled  with  a  small  quantity  of  distilled 
water.  If  nitric  acid  is  present,  distilled  water  will  acquire  an  acid 
reaction  ;  but,  in  order  to  prove  this,  the  liquid  must  be  neutra- 
lized with  potash  or  its  carbonate,  and  then  evaporated  to  dryness. 
The  dry  saline  residue,  if  any,  may  be  examined  by  the  copper  and 
gold  tests  for  nitrate  of  potash.  Should  the  Avater  acquire  no  acid 
reaction,  then  there  is  no  perceptible  quantity  of  nitric  acid  pre- 
sent. If  the  stains  are  of  old  date,  moistened  litmus  paper  pressed 
upon  them  will  give  no  acid  reaction,  and  no  acid  liquid  will  be 
obtained  on  boiling  the  stuff.  A  simple  method  of  detecting  the 
acid  in  recent  stains  consists  in  boiUng  a  portion  of  the  stained 
cloth  itself  with  a  fragment  of  gold  leaf  and  liydrocliloric  acid. 
If  nitric  acid  is  present  in  the  stuff,  the  gold  will  be  dissolved. 
An  unstained  portion  of  cloth  should  be  at  the  same  time  examined. 

On  these  occasions  we  may  be  often  disappointed  in  searching 
for  chemical  evidence  of  nitric  acid.  Not  to  mention  that  the  acid 
may  be  easily  removed  by  washing  while  the  discoloration  remains, 
we  must  remember  that  the  acid  is  volatile,  easily  decomposed,  and 
its  nature  entirely  changed  by  contact  with  the  organic  substance. 
These  facts  will  explain  to  us  why  after  a  few  weeks  the  chemical 
evidence  of  the  presence  of  this  acid,  is  sometimes  entirely  lost  ; 
while  in  the  case  of  sulphuric  acid,  the  stains  may  furnish  abundant 
evidence  of  its  presence  after  many  years'  exposure. 

In  all  cases  of  the  suspected  throwing  of  nitric  acid,  the  spots  on 
the  dress  should  be  examined  as  soon  as  possible,  or  a  chemical  ana 
lysis  may  be  of  no  avail.  The  following  case  occurred  at  Guy's 
Hospital  : — A  man  had  some  strong  nitric  acid  maliciously  thrown 
in  his  face,  and  the  sight  of  one  eye  was  thereby  entirely  destroyed. 
He  wore  at  the  time  a  blue  stuff'  coat,  which  was  not  sent  to  be 
examined  until  five  wcelis  after  the  accident,  and  only  a  few  days 
before  the  trial  of  the  prisoner  for  the  offence  !  The  sleeve  and 
body  of  the  coat  were  found  to  be  covered  with  numerous  spots  of 
a  yellowish-brown  colour.  The  spots  were  quite  dry  ;  they  had 
evidently  been  caused  by  some  corrosive  acid.  The  colour  was  dis- 
charged, and  the  fibre  of  the  stuff  corroded.  Not  a  trace  of  nitric 
acid  could  be  detected  in  them,  although  there  was  no  reasonable 
doubt  that  it  had  been  used.  Its  disappearance  was  probably  due 
partly  to  its  decomposition  in  the  stuff,  and  partly  to  its  volatility. 
Had  the  coat  been  examined  soon  after  the  offence,  the  nature  of 
the  acid  would  have  been  ea,gily  determined.  1  have  been  able  to 
procure  certain  evidence  of  the  presence  of  nitric  acid  in  stains  on 
black  cloth,  a  fortnight  after  the  liquid  had  been  spilled.  The 
quantity  of  acid  present  was,  however,  small.  Sir  R.  Christison 
has  obtained  evidence  of  the  presence  of  this  acid  in  the  stains  on 
cloth,  made  seven  weeks  before  (Op.  cit.  p.  178)  ;  and  Ortila  states 
that  he  has  found  stains  on  felt,  cloth,  leather,  and  even  lumian  skin 
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to  retain  an  acid  reaction  for  twelve  or  fifteen  days.  He  detected 
nitric  acid  in  the  stains,  by  allowing  the  material  to  soak  for  some 
hours  in  a  cold  weak  solution  of  bicarbonate  of  soda.  The  dry 
saline  residue  obtained  on  evaporating  the  liquid  contained  a  ni- 
trate.   (Orfila,  'Toxicol.'  vol.  1,  p.  187.) 


CHAPTER  26. 

POISONING  BY  HYDROCHIOHIC  ACID  OR  SPIRIT  OF  SALT.  EARKLY  TAKEN  AS 

A    POISON.  SYMPTOMS.  APPBARANCKS    AFTER    DEATH. — FATAL  DOSE.  

CHEMICAL    ANALYSIS.  DETECTION    OF    THE    ACID    IN    PURE   AND  MIXED 

IIQTJIDS. — ON  ARTICLES  OF  CLOTHING.  —  IN  CASKS  OF  FORGERY. 

HYDKOCHLORIC  ACID. 

Although  largely  employed  in  the  arts,  the  hydrochloric  or  muriatic 
acid  is  not  often  taken  as  a  poison.  In  the  Coroners'  return  for 
England,  during  the  years  1837-8,  out  of  five  hundred  and  twenty- 
seven  cases  of  xDoisoning,  there  was  not  one  in  which  this  acid  was 
the  poison  used.  Only  three  cases  of  poisoning  by  the  acid  occurred 
in  this  metropolis,  during  a  period  of  sixteen  years.  Between  the 
years  1863-7  there  were  eight  fatal  cases  out  of  2,097  deaths  from 
poison  in  England  and  Wales. 

There  are  no  doubt  many  cases  in  which  this  acid  is  taken,  but 
in  which  it  does  not  prove  fatal.  These  would  not  be  recorded  in 
any  registration  returns.  Dr.  Steele  informs  me  that  from  1860 
to  1874  the  admissions  into  Guy's  Hospital  of  cases  of  poisoning 
with  this  acid  were  ten,  of  which  one  only  proved  fatal.  In  one  of 
these  cases,  a  man,  ast.  23,  swallowed  by  mistake  a  wine-glassful  of 
strong  hydrochloric  acid.  He  suflered  from  the  usual  sjouptoms, 
but  recovered  in  about  six  days.    ('  G.  H.  Rep.'  1869,  p.  270.) 

Symptoms.— From  the  observations  hitherto  collected,  the  symp- 
toms produced  by  this  acid  do  not  differ  widely  from  those  caused 
by  the  sulphuric  and  nitric  acids.  There  is  the  same  sensation  of 
burning  heat  extending  from  the  throat  to  the  region  of  the  stomach, 
with  vomiting  of  a  highly  acid  liquid  of  a  dark  colour,  mixed  with 
mucus  and  altered  blood.  The  tongue  is  swollen  and  dry  ;  and  with 
much  thirst,  there  is  great  difliculty  of  swallowing.  The  tonsils  and 
throat  are  inflamed.  An  escape  of  acid  pungent  vapours  from  the 
.mouth,  when  the  acid  has  been  swallowed,  is  described  by  Orfila 
among  the  earliest  symptoms  ;  after  an  hour  or  two  this  has  not 
been  observed.  In  two  cases,  neither  the  vomiting  nor  pain  in  the 
abdomen  was  urgent,  although  both  terminated  fatally.  The  chief 
seat  of  pain  was  in  the  throat.  In  one  instance,  in  which  probably 
an  ounce  of  the  acid  had  been  swallowed,  the  person  was  able  to 
walk  to  his  home  at  a  distance  of  tliree-quarters  of  a  mile.  The 
pulse  has  been  found  small,  frequent,  and  irregular  ;  the  sldn  cold 
and  clammy.  The  intellectual  faculties  have  remained  clear  until 
death. 
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In  the  case  of  a  Hindoo,  Sinivassin,  set.  28,  reported  by  Dr. 
CoUas,  the  symptoms,  about  twelve  hours  after  two  ounces  ot  tlie 
acid  had  been  swallowed,  were  as  follows  :  the  head  was  drawn 
backwards,  the  mouth  half  open,  the  lips  and  face  presented  no  spot 
or  stain,  the  giuns  were  pale,  the  teeth  not  discolom-ed,  the  tongue 
was  deprived  of  a  strip  of  its  investing  membrane  about  the  centre. 
The  skm  was  cold,  the  pulse  small  and  frequent,  the  breatlimg 
difficult,  the  abdomen  painful.    There  was  suppression  ot  urine, 
but  no  purging.    Magnesia  with  soap  and  water  had  been  given  to 
liim,  and  were° retained  on  the  stomach.  '  It  was  ascertained  that 
the  poison  had  been  taken  by  mistake  for  brandy,  and  that  there 
had  been  violent  vomiting— the  vomited  matters  effervescing  on 
the  floor.    ('Ann.  d'Hygiene,'  Janvier  1858,  p.  209.)    This  case 
proved  fatal.    Dr.  Procter,  of  York,  communicated  to  me  the  par- 
ticulars of  a  case  in  which  a  woman,  set.  29,  swallowed  half  an  ounce 
of  commercial  hydrochloric  acid.    She  was  seen  an  hour  and  a  half 
afterwards.    She  then  complained  of  intense  burning  pain  m  the 
tlii'oat  and  along  the  gullet,  but  there  was  only  slight  pain  m  the 
stomach  ;  and  but  very  little  tenderness  of  the  abdomen.  There 
was  incessant  vomiting.    Magnesia  and  barley-water  were  freely 
given  ;  but  in  half  an  hour  there  was  collapse,  rendering  the  use  of 
stimulants  necessary.  In  the  evening  reaction  was  established ;  but 
the  voice  could  scarcely  be  heard,  and  there  was  great  pain  in  the 
tliroat.    This  was  relieved  by  a  few  leeches,  and  the  woman  re- 
covered in  a  fortnight.    In  this  instance,  the  action  of  the  poison 
appears  to  have  been  chiefly  spent  on  the  throat  and  gullet.  ('  Guy's 
Hosp.  Reports,'  1851,  p.  211)  Another  case,  reported  by  Dr.  Allen, 
presents  a  more  complete  history  of  the  symptoms  from  a  larger 
dose.  A  girl,  set.  20,  swallowed  an  ounce  of  hydrochloric  acid  on  an 
empty  stomach,  with  the  intent  to  destroy  herself.    Vomiting  had 
occurred,  and  alkaline  remedies  were  prescribed  before  she  was  seen 
by  Dr.  Allen,  two  hours  after  the  poison  had  been  taken.  The 
countenance  was  pale  and  anxious  ;  there  was  pain  with  burning 
heat  in  the  throat  and  abdomen ;  the  region  of  the  stomach  was 
very  tender  on  pressure,  the  skin  was  cold,  the  pulse  130,  small 
and  thready,  the  tongue  pale  and  whitish,  and  the  throat  much  in- 
flamed. She  vomited  freely  a  fluid  of  a  brownish  colour,  which  was 
quite  neutral.   Barley-water  and  carbonate  of  soda  were  given.  In 
six  hours  from  tlie  time  of  taking  the  poison,  she  vomited  about 
half  a  pint  of  a  bloody  fluid.    Vomiting  of  blood  continued  for 
about  twelve  hours.  On  the  following  day,  there  was  great  tender- 
ness in  the  region  of  the  stomach,  with  inflammation  in  the  tliroat 
and  pain  in  swallowing.    In  three  days  there  were  cramps  and 
twitchings  of  the  limbs,  and  a  sense  of  coldness  in  the  legs,  al- 
though these  felt  quite  warm.    She  then  gradually  improved  :  on 
the  15th  day  the  pulse  was  80  ;  and  she  could  swallow  fluids  with- 
out difHculty.    There  was  still  great  tenderness  over  the  stomach. 
('  Medical  Gazette,'  1849,  vol.  44,  p.  1098.) 

In  the  following  case  the  patient,  a  woman,  set.  24,  did  not  die 
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for  a  period  of  eight  weeks  after  taking  more  than  two  oiinces  of  tliis 
acid  (1,000  grains).  The  immediate  symptoms  were  :  severe  pain 
with  a  sense  of  burning  in  the  tongue,  back  of  the  mouth  and  gullet, 
as  far  as  the  stomach  ;  a  feeling  of  suiFocation,  escape  of  white  va- 
pours, and  vomiting  of  a  liquid  which  effervesced  as  it  fell  on  the 
pavement.  In  three  hours  she  was  brought  to  the  Hotel  Dieu  ; 
and  it  was  found  that  the  vomited  matters  had  a  brown  and  bloody 
appearance.  Vomiting  continued  throughout  the  night  to  the  ex- 
tent of  four  quarts  of  a  reddish  liquid  with  solid  masses  of  a  red- 
brown  colour.  These  vomited  matters  had  no  acid  reaction  ;  on  the 
next  morning,  the  tongue  and  tliroat  were  covered  with  a  whitish 
pellicle,  and  in  parts  the  membrane  was  removed,  as  if  by  the  cor- 
rosive action  of  the  acid.  The  inner  surface  of  the  cheeks,  the  roof 
of  the  mouth,  and  under  part  of  the  tongue,  presented  no  change. 
There  was  a  severe  burning  pain  in  the  throat,  extending  to  the 
stomach,  increased  by  pressure  ;  but  the  acid  did  not  appear  to 
have  reached  the  intestines.  There  was  a  copious  discharge  of  sa- 
liva with  shref^  dy  masses  of  mucus,  and  any  attempt  to  swallow  was 
followed  by  spasms  in  the  throat.  The  voice  was  feeble  and  hoarse, 
breathing  quiet,  pulse  96,  regular  and  full,  skin  warm  and  dry, 
tirine  scanty  ;  no  evacuation  from  the  bowels.  On  the  second  day 
there  was  delirium  followed  by  paralysis  of  the  limbs  and  collapse. 
During  the  eight  weeks  that  the  j)atient  survived,  there  were  vari- 
able symptoms  chiefly  referable  to  the  throat,  lungs,  and  stomach. 
('  Annales  d'Hygiene,'  3  852,  vol.  2,  p.  415.  Case  by  Dr.  Gue'rard. ) 

Appeakances  after  Death. — The  throat,  larynx,  and  gullet 
have  been  found  highly  inflamed,  the  mucous  membrane  lying  in 
,  detached  masses  or  actually  sloughing  away.  In  one  instance  the 
membrane  was  thickened.  The  coats  of  the  stomach  have  been  so 
much  corroded  that,  in  many  places,  there  was  only  the  peritoneal 
coat  left  ;  and  in  attempting  to  remove  the  organ  in  this  case,  the 
parietes  gave  way.  The  contents  have  been  sometimes  of  a  yellow- 
ish, at  others  of  a  dark-green  colour.  In  a  case,  in  which  the  fundus 
.  of  the  gall-bladder  had  come  in  contact  with  the  stomach,  it  was 
observed  to  have  a  bright  green  colour,  arising  from  the  well-known 
action  of  this  acid  on  the  bile.  On  removing  the  contents  of  the 
stomach,  the  lining  membrane  has  been  found  blackened,  and  pre- 
senting a  charred  appearance— the  blackening  extended  through 
the  whole  length  of  the  duodenum,  and  was  especially  marked  on 
the  prominent  parts  of  the  numerous  valviil^  conniventes  (folds  of 
mucotis  membrane),  theinter/als  being  stained  of  a  greenish-yellow 
colour,  from  the  action  of  the  acid  on  the  bile.  (Case  by  Mr. 
Quekett,  'Med.  Gaz.'  vol.  25,  p.  285.)  When  death  did  not  take 
place  until  after  the  lapse  of  several  days,  the  coats  of  the  stomach 
were  of  a  dark  colour,  highly  inflamed,  and  for  the  most  part  in  a 
sloughing  state  ;  large  dark  shreds  of  membrane  were  hanging  from 
the  sides  of  the  organ,  especially  about  the  pylorus.  The  inflam- 
mation had  extended  also  into  the  duodenum. 

M.  Tardieu  met  with  the  following  singular  case  :— A  woman 
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applied  fuming  hydrochloric  acid  on  a  pencil  to  the  mouth  of  a 
child,  fifteen  days  old,  to  cure  it  of  some  disease.  The  sucking 
power  of  the  infant  caused  a  portion  of  the  corrosive  liq^^d  Jo  pass 
down  the  throat,  and  thus  caused  the  death  of  the  child  M.  iar- 
dieu  found  the  oesophagus  deprived  of  its  mucous  Immg  throngliout 
its  extent,  and  covered  with  false  membrane.  There  were  three 
black  patches  of  corrosion  in  the  stomach.  ('  Empoisonnement, 
1867,  p.  230.) 

Perforation  of  the  stomach  has  not  been  a  common  appearance. 
The  mucous  membrane  of  this  organ  has  been  found  more  or  less 
corroded,  and  sometimes  entirely  destroyed.  In  a  case  referred  to 
by  Dr  Galtier  ('Toxicologic,'  vol.  2,  p.  217),  wliich  was  the  sub- 
ject of  a  criminal  trial  in  1856,  the  stomach  was  entirely  disorgan- 
ized and  softened,  and  it  presented,  posteriorly,  several  perforations 
of  difierent  dimensions,  with  rounded,  thickened,  and  inflamed 
margins,  adhering  to  the  adjoining  viscera  by  slight  albuminous 
deposits.  The  pyloric  orifice  was  thickened,  as  well  as  the  mucous 
membrane  of  the  small  intestines.  The  large  intestines  were  liealthy. 
The  mucous  membrane  of  the  throat  was  thickened,  injected,  and, 
on  pressure,  purulent  matter  escaped  from  it.  The  gullet  was 
thickened  throughout  its  extent,  and  its  mucous  membrane  was  m 
a  state  of  suppuration.  These  appearances  may  be  taken  as  repre- 
senting the  effects  produced  by  the  acid  when  the  case  is  protracted. 
The  patient  in  this  case  died  eight  weeks  after  taking  the  acid 
(p.  215).  The  quantity  taken  was  unknown.  (See  also  Orfila, 'Toxi- 
cologie,'  vol.  1,  p.  216.) 

In  Dr.  Collas's  case  (ante,  p.  214),  death  took  place  m  about 
twenty -four  hours,  and  the  inspection  was  made  tliirteen  hours  after- 
wards. Although  the  temperature  was  high,  there  was  no  odour, 
and  no  sign  of  putrefaction.  The  mouth  and  throat  presented  no 
alteration.  The  mucous  membrane  of  the  tongue  was  reduced  to  a 
greyish  pulp,  and  was  easily  removed.  The  membrane  of  the  gullet 
was  rough  and  disposed  in  longitudinal  folds.  The  upper  and  lower 
portions  of  the  tube  were  dark-coloured,  hut  not  carbonized  ;  while 
the  middle  portion  was  pale.  The  stomach  was  distended,  and  pre- 
sented externally  red,  green  and  black  discolourations.  It  contained 
about  seven  ounces  of  a  black  turbid  liquid.  In  nearly  its  whole 
extent,  the  surface  of  the  stomach  was  blackened,  and  the  mucous 
membrane  detached  ;  in  the  vicinity  of  the  pylorus,  it  was  of  a  dull 
wine-red  colour.  The  duodenum  was  healthy,  contrasting  strongly 
with  the  condition  of  the  stomach  ;  this,  as  well  as  the  other  small 
intestines,  contained  a  yellowish-coloured  licitiid.  The  cavities  of 
the  heart,  and  the  large  arteries,  contained  firm  clots  of  red  blood, 
moulded  to  the  form.  The  urine  was  acid,  and  yielded,  by  preci- 
pitation, a  quantity  of  chloride,  indicative,  as  it  was  supposed,  of 
the  presence  of  hydrochloric  acid  =  about  0'9  per  cent.  ('Ann. 
d'Hygifene,'  Janvier  1858,  p.  209.) 

In  Dr.  Gu^rard's  protracted  ca.se  (ante,  p.  215),  in  which  death 
took  place  after  eight  weeks,  the  mucous  membrane  of  the  gullet 
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was  found  swollen  and  softened  throughout.  At  the  upper  part, 
the  lining  membrane  was  entirely  removed  ;  at  the  lower,  it  had  a 
slate  colour.  The  mucous  membrane  of  the  stomach  was  softened 
and  gelatinized  with  a  brownish  discoloui-ation  at  the  greater  end  ; 
the  muscular  coat  was  laid  bare  in  several  places.  The  pylorus 
(intestinal  opening)  was  hardened,  contracted,  and  of  a  brown  colour. 
The  peritoneum  was  covered  with  some  false  membranes.  The 
small  intestines  were  slightly  injected.  The  whole  of  the  parts 
about  the  larynx,  epiglottis,  and  trachea  were  much  injected,  and 
of  a  brown  colour.  A  quantity  of  serum  was  found  in  the  left 
pleura,  and  the  lungs  were  gorged  with  blood.  ('  Ann.  d'Hygiene,' 
1852,  vol.  2,  p.  423.)    For  other  cases,  see  Tardieu,  Op.  cit.  p.  241. 

QuAJiTTITY  REQUIRED  TO  DESTROY  LIFE. — With  respect  to  this 

question,  and  the  period  at  which  the  case  proves  fatal,  there  is  no 
reason  to  suppose  that  the  hydrocliloric  differs  from  the  sulphuric  and 
nitric  acids  in  relation  to  these  points.  The  cases  that  have  hitherto 
occurred  throw  but  little  light  upon  the  subject.  The  medical 
jurist  must  be  content  to  draw  an  inference,  the  fairness  of  which 
cannot  be  disputed,  when  it  is  based  upon  the  strong  analogy  which 
exists  between  the  effects  of  this  and  the  other  two  acids.  Dr. 
Beck  states  that  out  of  six  cases  of  this  kind  of  poisoning,  five  proved 
fatal.  ('Med.  Jur.'  vol.  2,  p.  448.)  The  facts  at  present  before 
us  are  these  : — In  one  case,  two  ounces  destroyed  life  in  thirty-three 
li,ours  ;  in  a  second,  the  same  quantity  killed  a  person  in  eight  days  ; 
and  in  a  third,  a  like  dose  proved  fatal  in  five  hours  and  a  half. 
This,  I  believe,  is  the  most  rapidly  fatal  case  on  record.  The  small- 
est quantity  which  has  been  known  to  destroy  life,  was  about  half 
an  ounce  of  the  strongest  acid.  It  occurred  in  King's  College  Hos- 
pital, in  May  1859.  A  woman,  aet.  63,  swallowed  half  an  ounce^  of 
concentrated  hydrochloric  acid.  She  was  received  into  the  hospital 
in  tliree-quarters  of  an  hour.  The  prominent  symptoms  were  burn- 
ing pain  in  the  throat  and  stomach,  feeble  pulse,  cold  and  clammy 
skin,  retching  and  vomiting  of  a  brown  matter  streaked  with  blood 
and  containing  shreds  of  membrane.  There  was  great  exhaustion. 
The  tliroat  became  swollen,  the  patient  lost  the  power  of  swallowing, 
and  she  died  in  eighteen  hours,  retaining  her  senses  until  the  last. 
The  appearances  in  the  body  were  as  follows  :  the  mucous  membrane 
of  the  mouth  and  throat  was  white,  softened,  and  destroyed  m 
many  places  by  the  corrosive  action  of  the  acid.  The  membrane  of 
the  gullet  was  red  and  inflamed.  The  back  part  of  the  stomach 
near  the  pylorus  was  black,  stripped  of  its  mucous  membrane,  wliich 
was  generally  softened,  and  marked  with  dark  lines.  It  was  not 
perforated.  ('  Lancet,'  July  16,  1859,  p.  59.)  In  a  case  repoi-ted 
by  Orfila,  the  dose  was  an  ounce  and  a  half,  and  this  proved  fatal 
in  about  eighteen  hours.  In  one  case  {ante,  p.  215)  a  much  larger 
dose  did  not  destroy  life  until  after  the  lapse  of  eight  weeks.  Dr. 
Otto  has  published  the  account  of  a  fatal  case  in  a  cliild  m  Thorn  s 
'Vierteljalorschrift,'  1865,  vol.  1,  p.  361.    Cases  of  poisonmg  by 
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the  acid  have  occurred  chiefly  among  adults  :  some  from  accident, 
and  others  from  suicide.  . 

There  have  been  several  recoveries  in  cases  m  whicli  an  ounce 
of  the  acid  had  been  taken.  G.  S. ,  eet.  23,  was  admitted  mto  Guy  s 
Hospital  in  June  1868.  The  man  had  shortly  before  drunk  halt  a 
wine-glass  of  strong  hydrochloric  acid  by  mistake  for  brandy.  Me 
foamed  at  the  mouth,  breathed  with  difliculty,  and  was  almost 
asphyxiated  The  mouth  and  throat  were  clogged  with  tough 
vi<5cid  mucus.  He  complained  of  dryness  of  the  mouth  and  fauces, 
and  of  a  severe  burning  pain  m  the  throat  and  stomach,  but  the 
tongue  and  mouth  were  not  much  affected  by  the  acid.  He  swal- 
lowed with  difficulty.  The  pulse  was  good,  and  there  was  no  pros- 
tration. The  man  had  vomited  several  times  on  his  way  to  the 
hospital.  Albumen  and  oil  were  given  to  liim.  Thirst  and  pam  in 
the  tliroat  continued  for  six  days.  A  wliite  layer  of  membrane 
came  from  the  tongue.  In  a  week  he  left  the  hospital  nearly  well. 
(Dr.  Stevenson,  in  '  Guy's  Hosp.  Rep.'  1869,  p.  270.  See  also  the 
'  Lancet '  for  July  27, 1850,  p.  ]13,  '  Med.  Gaz.'  Dec.  28,  1849,  and 
Beck's  'Med.  Jur.'  vol.  2,  p.  449.  .  . 

Hydrochloric  acid  is  not  often  administered  with  criminal 
intention.  A  trial  took  place  at  the  Taunton  Winter  Assizes  1866 
(Beg.  V.  Somers),  in  which  a  girl  of  twelve  years  of  age  was  charged 
with  administering  this  acid  to  her  mistress  in  beer,  with  intent  to 
miu^der  her.  Some  of  the  acid  had  been  purchased  for  domestic 
use,  and  the  prisoner  had  been  cautioned  not  to  touch  it  as  it  was 
poisonous.  On  tasting  the  beer,  prosecutrix  perceived  an  unpleasant 
taste,  and  had  a  burning  sensation  in  her  tliroat.  On  analysis,  the 
beer  was  found  to  contain  hydrochloric  acid.  Life  was  not  en- 
dangered ,  and  no  grievous  bodily  harm  was  done.  The  prisoner  was 
convicted  of  a  misdemeanour  under  the  new  statute,  of  administer- 
ing poison  with  intent  to  injure,  aggrieve  and  annoy. 

Treatment. — The  same  as  in  poisoning  by  sulphuric  and  nitric 
acids.  (See  ante,  p.  192.)  It  consists  in  the  free  use  of  barley- 
water,  milk,  or  linseed  tea,  with  carbonate  of  soda  and  fluid  magnesia. 

In  general,  the  mineral  acids  are  taken  separately  as  poisons  ; 
but  they  may  be  taken  in  a  mixed  state  ;  especially  as  some  mixtures 
of  this  description  are  largely  used  in  the  arts.  Thus,  the  aqua 
REGiA,  a  mixture  of  nitric  and  hydrochloric  acids,  is  used  for  dissolv- 
ing gold  and  platinum  ;  while  the  aqua  REGiNiE,  nitro-sulphuric  acid, 
is  employed  for  dissolving  silver  and  separating  it  from  plated  articles. 
I  have  not  met  with  any  case  of  poisoning  by  the  nitro- hydrochloric 
acid  ;  but  Orfila  gives  one  case  of  poisoning  by  nitro-sulphuric  acid. 
A  man,  aged  24,  swallowed  a  mixture  consisting  of  one  ounce  of 
strong  nitric  acid  and  two  drachms  of  strong  sulphuric  acid.  The 
usual  symptoms  followed,  and  he  died  in  eight  hours.  The  appear- 
ances, as  might  have  been  presumed  from  the  relative  quantities  of 
the  two  acids  taken,  resembled  those  of  nitric  rather  than  of  sul- 
phuric acid.    ('  Toxicologic  G^ndrale,'  vol.  1,  p.  129.)    There  is  but 
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little  doubt  that  nitro-hydrochloric  acid  v/oxild  produce  symptoms, 
and  cause  appearances,  analogous  to  those  described  in  speaking  of 
hydrochloric  acid.  The  mixed  effects  of  nitric  acid  might  be  also 
perceptible. 

CHEMICAL  ANALYSIS. 

The  commercial  spirit  of  salt  has  a  deep  lemon-yellow  colour. 
It  may  contain  arsenic,  antimony,  iron,  or  common  salt.  It  is  not 
always  so  concentrated  as  to  possess  the  property  of  fuming  in  the 
air  ;  a  property  which  of  course  depends  on  its  strength,  and  there- 
fore may  be  present  or  absent  in  any  given  specimen.  A  teaspoonful 
of  this  acid  having  a  specific  gravity  of  1"133  was  found  to  weigh 
G6"4  grains,  and  a  tablespoonful  205 '6  grains.  The  liquid  will  be 
found  higlily  acid  :  it  tinges  organic  substances  of  a  yellowish  colour, 
and  corrodes  them.  The  specific  gravity  of  the  concentrated  acid 
is  1'16,  and  of  the  diluted  acid  of  the  British  Pharmacopoeia  1  •052, 
Six  fluid  drachms  contain  36  '5  grains  of  pure  hydrochloric  acid.  1. 
The  acid,  if  moderately  pure,  may  be  boiled  entirely  away  on  pure 
mercury  without  being  aliectedbythe  metal.  This  experiment  serves 
to  distinguish  the  hydrochloric  from  the  two  preceding  acids.  2. 
When  boiled  with  a  small  quantity  of  peroxide  of  manganese,  chlo- 
rine is  evolved,  known  by  its  colour,  odour,  and  bleaching  proper- 
ties. 3.  It  does  not  dissolve  leaf-gold  until  a  few  drops  of  nitric 
acid  have  been  added  to  it,  and  the  mixture  heated.  The  gold 
then  speedily  disappears,  and  the  addition  of  a  small  quantity  of 
chloride  of  tin  will  show  that  it  is  dissolved. 

In  the  diluted  state,  the  properties  of  the  acid  are  changed.  When 
the  acid  is  much  diluted  with  water,  the  property  of  evolving  chlorine 
with  peroxide  of  manganese,  or  of  dissolving  gold,  on  the  addition 
of  nitric  acid,  is  lost.  In  this  case,  there  is,  however,  a  most 
satisfactory  test  for  its  presence,— the  nitrate  of  silver.  This  test 
gives,  with  tlie  acid,  a  dense  white  clotted  precipitate  of  chloride  of 
silver.  The  precipitate  thus  formed  acquires  speedily  a  dark  colour 
by  exposure  to  light  ;  and  it  is  known  from  all  other  white  salts  of 
silver,  by  the  following  properties  :— 1.  It  is  insoluble  in  nitric 
acid.  2.  It  is  soluble  in  caustic  ammonia.  3.  When  dried,  and 
heated  on  platinum,  glass,  or  mica,  it  melts  like  a  resin,  forming  a 
yellowish-coloured  sectile  mass.  Unless  these  properties  are  pos- 
sessed by  the  precipitate,  it  is  impossible  to  refer  the  action  of  the 
test  to  the  presence  of  hydrocliloric  acid.  _       _  _ 

In  liquids  containing  organic  matter.— li  hydrochloric  acid  is 
present  in  a  noxious  proportion,  they  will  have  an  intensely  acid 
reaction.  Many  liquid  articles  of  food— such  as  wine,  beer,  cider, 
or  vinegar— have  an  acid  reaction,  and  frequently  contain  an  alka- 
line chloride.  A  mixture  of  lemon  juice  and  common  salt,  which 
might  be  present  in  the  contents  of  the  stomach,  would  give  the 
chemical  reactions  of  diluted  hydrochloric  acid  with  the  tests  above 
described,  and  the  natural  mucous  secretions  of  the  stomach  contain 
hydrochloric  acid,  with  alkaline  chloride.    Hydrocliloric  acid  may 
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be  present,  irrespective  of  poisoning,  in  the  decoction  of  t  le  coats  of 
the  stomach  and  (esophagus,  or  in  the  matters  which  have  been 
vomited.  If  the  acid  is  found  only  in  minute  quantity,  no  mterence 
of  poisoning  can  be  drawn,  unless  there  are  distinct  marks  ot  its 
chemical  action  upon  the  throat  and  stomach.  The  presence  of  local 
chemical  changes  from  the  throat  to  the  stomach,  would  show 
whether  the  acid  had  been  taken  as  a  poison,  or  not.  When  no 
more  than  slight  traces  of  acidity  are  found  with  a  quantity  of  alka- 
line chloride,  no  reliance  can  be  placed  on  the  chemical  results.  In 
two  trials  for  mm^der,  which  occurred  in  France  (Orfila,  loxi- 
colo^^ie,'  p.  216),  and  in  one  which  occurred  in  Belgium,  m  which 
the°acid  was  given  with  a  view  to  procure  abortion  ('Galtier, 
vol  1,  p.  217)  the  evidence  resuecting  the  presence  of  poison  m 
the  bodies  failed  on  this  ground,  although  the  appearances  left  no 
doubt  that  a  corrosive  liquid  had  been  taken.  The  analysts  too 
strono-ly  relied  on  the  nitrate  of  silver  as  a  test,  without  having  had 
due  regard  to  the  presence  of  alkaline  chlorides  in  the  fluids  of  the 
stomach.  On  this  account  the  chemical  evidence  was  rejected  as 
unsatisfactory,  but,  as  in  the  abortion-case,  the  woman  did  not  die 
imtil  after  the  lapse  of  two  months,  it  would  have  been  something 
unusual  had  any  of  this  poison  remained  in  the  body.  (The  reader 
will  find  a  report  of  these  cases  in  Flandin's  '  Traite'  des  Poisons, 
vol.  2,  pp.  482,  491.)  ,       .  , 

Full  allowance  must  therefore  be  made  for  the  natural  presence 
of  chlorides  in  acid  hquids  on  these  occasions.  They  may  always 
be  detected  by  evaporating  the  liquid  and  incinerating  the  residue. 

If  the  acid  liquid  contains  much  organic  matter,  such  as  milk, 
mucus,  blood,  or  other  substances  of  a  viscid  nature,  it  may  be 
submitted  to  dialysis  {ante,  p.  196),  like  sulphuric  acid,  and  having 
obtained  thereby  a  clear  acid  liquid,  the  silver  and  other  tests  for 
the  diluted  hydrochloric  acid  may  be  applied  to  it.  The  amoiuit 
of  precipitate  obtained  would  furnish  an  indication  of  the  propor- 
tion of  free  acid  present,  and  the  evaporation  of  a  similar  portion 
of  it  to  dryness,  would  show  whether  any  part  of  this  precipitate 
was  really  due  to  the  presence  of  alkaline  chloride.  M.  Bonis  has 
suggested  that  the  presence  of  free  hydrochloric  acid  may  be  de- 
tected by  boiling  in  the  liquid  a  portion  of  leaf-gold  and  nitrate,  or 
chlorate  of  potash.  If  the  free  acid  is  present  the  gold  will  be 
dissolved  ;  if  there  is  only  a  chloride,  the  metal  wiU  remain  un- 
dissolved. ('Ann  d'Hyg.'  1874,  vol.  1,  p.  458.) 

Wlien  the  hydrochloric  acid  contained  in  the  organic  liquid  is 
in  moderately  large  quantity,  I  have  found  that  it  may  be  obtained 
by  distilling  the  liquid  to  dryness  in  a  sand-bath.  The  distillate  in 
the  receiver  readily  shows  the  presence  of  hydrochloric  acid. 
This  process  has  the  advantage  of  separating  the  free  acid  from  any 
chloride  associated  with  it.  It  is  not  applicable  to  those  cases  in 
which  the  acid  liquid  contains  much  organic  matter,  but  to  these 
the  process  of  dialysis  may  be  readily  applied.  The  acid  obtained 
by  either  of  these  methods  is,  of  course,  always  in  a  diluted  state. 
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The  concentrated  acid  is  only  met  with  as  a  residue  in  any  vessel 
out  of  which  it  may  have  been  taken. 

On  articles  of  clothing. — Chemical  evidence  may  be  obtained 
from  this  source  when  other  sources  fail.  In  a  case  which  occurred 
to  Mr.  Quekett,  the  acid  was  not  found  in  the  stomach  ;  but  the 
nature  of  the  poison  was  accurately  determined  by  examining  a 
portion  of  the  deceased's  waistcoat,  on  which  some  of  the  acid  had 
been  accidentally  spilled. 

By  digesting  the  stained  stuff"  in  warm  distilled  water,  a  highly 
acid  liquid  may  be  obtained  on  filtration,  which,  if  hydrocliloric 
acid  be  present,  will  yield,  with  nitrate  of  silver,  a  white  precipi- 
tate, possessing  all  the  properties  of  chloride  of  silver.  Another 
method  of  testing  may  also  be  applied  when  the  stain  from  the 
strong  acid  is  recent.  Leaf  gold  should  be  boiled  in  strong  nitric  acid 
and  a  portion  of  the  stained  cloth  added.  If  hydrochloric  acid  is 
present,  the  gold  will  be  dissolved,  otherwise  not. 

The  acid  by  exposure  of  the  cloth  soon  passes  off",  as  it  is 
more  volatile  than  the  other  acids.  The  cloth  then  becomes  dry, 
and  on  pressing  wet  litmus  paper  on  the  stain,  there  will  be  no 
acid  reaction.  The  spots  produced  on  black  cloth  by  the  strong 
acid  are  at  -  first  of  a  dark  crimson  red,  but  in  ten  or  twelve  days 
they  change  to  a  red-brown.  Hence  it  will  be  perceived  that  this 
acid  diff"ers  from  the  others  in  the  effect  produced  on  black  cloth. 
Sulphuric  and  nitric  acids  produce  brown  and  not  red  stains,  the 
stain  from  the  former  acquiring  a  red  fringe  only  after  some  days. 
An  unstained  portion  of  the  cloth  should  always  be  examined  by 
way  of  comparison.  The  red  stain  produced  by  the  acid  on  black 
cloth  is  removed  by  boiling  water,  the  cloth  becoming  black,  but 
again  on  drying  acquiring  a  red-brown  colour.  The  diluted  hydro- 
chloric like  the  diluted  sulphuric  and  nitric  acids,  produces  at 
once  red  stains  on  black  cloth. 

If  this  acid  has  been  used  in  the  erasure  of  writing  ink  for  the 
purposes  of  forgery,  its  presence  in  the  paper  may  be  detected  by  a 
similar  process.  Supposing  that  there  should  be  no  free  acid  in 
the  paper,  the  addition  of  f errocyanide  of  potassium  (by  producing 
Prussian  blue)  will  show  that  a  soluble  salt  of  iron  (sesquicliloride) 
has  been  diffused  through  the  substance  of  the  paper.  A  man  of 
the  name  of  Hart  was  tried  at  the  Central  Criminal  Coiu-t,  Dec. 
1836,  on  a  charge  of  forgery,  under  the  following  circumstances. 
The  prisoner  received  a  blank  acceptance  for  200Z. ,  and  afterwards 
erased  the  figure  2  by  an  acid  and  substituted  the  figure  5.  The 
witness  who  gave  chemical  evidence  on  this  occasion,  deposed  that 
some  acid  had  been  used  to  effect  the  erasiu-e,  but  he  could  not 
ascertain  its  nature.  He  suspected  that  it  must  have  been  either 
the  hydrochloric  or  oxalic  acid,  probably  the  former.  Counsel  in- 
geniously objected  to  the  evidence,  that  chloride  of  lime  was  used 
in  the  manufacture  of  the  paper  and  might  account  for  the  results 
obtained  by  the  silver  test ;  but  in  answer  to  this,  it  was  properly 
stated,  that  the  chloride  of  lime  was  entirely  removed  by  subsequent 
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washing.  If  any  acid  liquid  were  obtained  from  a  stain  on  paper 
\inder  1;hese  circumstances,  the  hydrochloric  would  be  easily 
known  from  the  oxalic  acid  by  the  fact  that  the  chloride  of  silyer  is 
not  soluble  in  nitric  acid,  Avhile  the  oxalate  of  silver  is  soluble  m  it. 


CHAPTER  27. 

POISONING    WITH    OXAilC    ACrD.  —  SYMPTOMS    AND    EFFECTS.  APPEARANCES 

AFTER  DEATH.  ITS  LOCAL  ACTION    ON    THE  STOMACH.— PERFOEATION  OF 

THE    COATS. — FATAL    DOSE.  KECOVERY  FROM  LARGE  DOSES.  PERIOD  AT 

WHICH  DEATH  TAKES  PLACE.  TREATOIENT.  CHEMICAL  ANALYSIS.  TESTS 

FOR  OXALIC  ACID  IN  PITRE  AND  MIXED  LIQUIDS.  OXALIC  ACID  LN  ORGANIC 

SUBSTANCES. — POISONING  BY  THE  RHUBARB  OR  PIE  PLANT. — QUANTITA- 
TITE  ANALYSIS. 

OXALIC  ACID. 

OxAiic  Acid  is  one  of  the  most  powerful  of  the  common  poisons  ; 
but  its  use  as  a  poison  is  almost  entirely  confined  to  this  country. 
Cases  of  poisoning  by  it  are  generally  the  result  of  suicide  or 
accident.  In  the  Coroners'  return  for  1837-8,  there  were  nineteen 
cases  of  poisoning  by  this  substance,  out  of  which  number,  four- 
teen were  the  result  of  suicide.  It  is  singular,  also,  that  the 
greater  number  of  these  cases  occurred  in  the  county  of  Middle- 
sex. In  the  later  return,  1863-7,  66  fatal  cases  were  recorded.  In 
Guy's  Hospital,  from  1860  to  1874,  there  were  fourteen  cases  of 
poisoning  with  this  acid,  not  one  of  which  proved  fatal.  Accidental 
poisoning  by  oxalic  acid  has  frequently  arisen  from  its  strong  re- 
semblance to  Epsom  salts.  It  is  not  often  that  we  hear  of  it  being 
used  as  a  poison  for  the  pm-poses  of  murder.  Its  intensely  acid 
taste,  which  could  not  be  easily  concealed  by  admixture  with  any 
common  article  of  food,  would  infallibly  lead  to  detection  long 
before  a  fatal  quantity  had  been  swallowed.  I  have  known  several 
trials  to  take  place  for  attempted  poisoning  by  oxalic  acid — in  two 
the  vehicle  selected  for  its  administration  was  coffee  or  tea,  and  in 
one,  the  poison  was  powdered  and  mixed  up  with  brown  sugar  to 
conceal  the  taste.  {Beg.  v.  Dickman,  Central  Criminal  Court, 
February  1845.)  In  another,  buttermilk  is  supposed  to  have  been 
the  vehicle  of  the  poison. 

Symptoms. — In  some  cases  of  poisoning  by  this  substance,  death 
has  taken  place  so  rapidly  that  the  person  has  not  been  seen  alive 
by  a  medical  practitioner.  If  the  acid  is  taken  in  a  large  dose,  i.e. 
from  half  an  ounce  to  an  ounce  of  the  crystals  dissolved  in  water, 
a  hot  burning  sour  taste  is  experienced  in  the  act  of  swallowing, 
extending  downwards  to  the  stomach  ;  and  vomiting  occurs  either 
immediately  or  within  a  few  minutes.  There  is  also  a  sense  of 
constriction  in  the  throat,  almost  amounting  to  choking  or  suffoca- 
tion. Should  the  poison  be  diluted,  there  is  merely  a  sensation  of 
strong  acidity,  and  vomiting  occurs  only  after  a  quarter  of  an  hour 
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or  twenty  minutes.  In  some  instances  there  has  been  little  or  no 
vomiting  ;  while  in  others,  this  symptom  has  been  incessant  until 
death.  Tlaus  in  a  ease  in  which  an  ounce  of  the  acid  was  swallowed, 
vomiting,  with  pain  in  the  stomach,  continued  until  the  fifth  day, 
when  the  man  died  suddenly  ('  Lancet,'  Nov.  24,  1830,  p.  509)  ; 
but  in  another,  in  which  the  poison  was  much  diluted,  vomiting 
did  not  occur  for  seven  hours.  (Christison,  Op.  cit.  j).  221.)  The 
vomited  matters  are  highly  acid,  and  have  a  dark  bro^vn  or  almost 
black  appearance  ;  they  consist  chiefly  of  mucus  and  altered  blood. 
In  a  case  which  occurred  to  the  late  Dr.  Geoghegan,  they  were 
colourless  ('Med.  Gaz.'  vol.  37,  p.  792) :  and  in  another,  fluid  blood 
of  a  bright  arterial  colour  was  vomited  after  some  hours.  ('  Pro- 
vincial Journal,'  June  25,  1851,  p.  344.)  Tliere  is  at  the  same 
time  a  burning  i)ain  in  the  stomach  with  tenderness  of  the  abdo- 
men, followed  by  close  clammy  perspiration  and  convulsions.  In 
anocher  case  that  occurred  in  Guy's  Hospital,  in  May  1842,  in 
which  about  two  ovmces  of  the  poison  had  been  swallowed,  there 
was  no  pain.  Urgent  vomiting  and  collapse  were  the  cliief  symp- 
toms. There  is  in  general  an  entire  prostration  of  strength,  so 
that  if  the  person  be  in  the  erect  position,  he  faUs  ;  there  is  hke- 
wise  unconsciousness  of  surrounding  objects,  and  a  kind  of  stupor, 
from  which,  however,  the  patient  maybe  without  diflS.culty  roused. 
Owing  to  the  severity  of  the  pain,  the  legs  are  sometimes  drawn  up 
towards  the  abdomen,  or  the  patient  rolls  on  the  floor  or  bed.  The 
pulse  is  small,  irregular,  and  scarcely  perceptible  ;  there  is  a  sensa- 
tion of  numbness  in  the  extremities,  and  the  breathing,  shortly 
before  death,  is  spasmodic.  The  inspirations  are  deep,  and  a  long 
iiiterval  elapses  between  them. .  In  one  case  the  patient  was  found 
insensible,  and  the  jaws  spasmodically  closed.  Such  are  the  efl'ects 
commonly  observed  in  a  rapidly  fatal  case. 

The  symptoms  have  been  described  as  occurring  immediately  in 
this  form  of  poisoning.  This  may  give  rise  to  an  important  ques- 
tion. The  eftect  on  tlie  tongue  and  tliroat,  as  well  as  on  the  sto- 
mach, cannot  be  concealed,  even  if  the  vomiting  and  pain  should 
not  occur  for  some  time  ;  but  in  the  cases  of  children  there  ma.y  be 
a  difliculty  in  drawing  a  conclusion.  In  Beg.  v.  Cochrane  (Liver- 
pool Summer  Assizes,  1857),  a  woman  was  indicted  for  administer- 
imr  to  two  of  her  cliildren,  oxalic  acid  in  half  a  pint  of  buttermilk. 
They  were  found  dead  in  two  hours,  under  circumstances  of  great 
suspicion  :  the  body  of  one  was  cold.  The  room  was  full  of  smoke, 
owino-  to  its  having  apparently  been  set  on  fire.  The  bodies  were 
separately  examined  by  diflerent  surgeons  :  one  came  to  the  con- 
clusion that  the  child  whose  body  he  had  exammed,  had  died  from 
suftbcation,  the  other,  that  the  second  cliild  had  died  from  corrosive 
poison  The  mucous  coat  of  the  stomach  m  the  child  was  inflamed 
and  softened,  so  that  it  readily  gave  way.  There  were  two  brownisli 
coloured  patches,  and  the  submucous  coat  was  exposed.  The  sto- 
mach contained  a  fluid  which,  when  examined  by  Dr.  Edwards, 
yielded  oxalic  acid,  to  the  amount  of  about  forty-two  gi-ams.  In 
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the  stomach  of  the  other  cliild,  supposed  to  have  been  suffocated, 
twenty  grains  were  found.  There  is  no  evidence  that  the  children 
had  vomited,  and  it  is  not  improbable  that  death  took  place  rapidly. 
The  woman  was  acqiiitted.  There  was  a  difficuly  in  reference  to 
the  administration  of  the  poison  in  this  case,  which  has  not  before 
presented  itself.  A  large  quantity  of  the  acid  must  have  been  dis- 
solved in  half  a  pint  of  buttermilk,  to  have  destroyed  these  children, 
and  have  left  so  large  a  residue  in  the  stomach.  The  children  (set. 
six  and  four  respectively)  were  supposed  to  have  swallowed  this 
intensely  acid  liquid  without  difficulty  or  complaint,  and  without 
any  of  the  usual  symptoms  being  produced  !  The  following  case 
is  exceptional,  from  the  fact  that  the  symptoms  throughout  were 
chiefly  referable  to  the  brain.  A  man  took  what  was  supposed  to 
be  a  black  draught,  but  it  contained  oxalic  acid  instead  of  Epsom 
salts.  Two  hours  afterwards  he  was  found  in  a  state  of  complete 
coma,  but  the  symptoms  set  in  in  a  quarter  of  an  hour  after  he 
had  taken  the  draught.  The  man  died  in  five  hours,  without 
recovering  his  consciousness.  The  only  marked  appearance  on  in- 
spection was  intense  congestion  of  the  brain.  ('  Lancet,'  1872,  vol. 
2,  p.  41.) 

The  urine  wliich  is  passed  by  a  person  laboiu-mg  under  the 
effects  of  this  poison,  will  be  found  after  a  few  hours  to  deposit  a 
sediment  in  which  the  well  known 
octahedral  crystals  of  oxalate  of  lime 
may  be  seen  by  the  iise  of  the  mi- 
croscope. (Fig.  8.)  M.  Tardieu  recom- 
mends this  as  an  aid  to  diagnosis. 
(' Empoisonnement,'  1867,  p.  252.) 

Should  the  patient  survive  the  first 
effects  of  the  poison,  the  following 
symptoms  appear  : — There  is  soreness 
of  the  mouth,  constriction  and  burn- 
ing pain  in  the  throat,  with  painful 
swallowing  ;  tenderness  in  the  abdo- 
men, with  irritability  of  the  stomach, 
frequent  vomiting,  accompanied  by 
pxirging.  The  tongue  is  swollen, 
and  there  is  great  thirst.  A  patient 
may  slowly  recover  from  these  symp- 
toms, but  he  may  die  many  days  afterwards  from  starvation  as  a 
result  of  the  destructive  action  of  the  poison  on  the  oesophagus 
and  stomach.  In  a  protracted  case  of  this  kind,  which  occurred 
to  Mr.  Eraser,  the  following  symj)toms  were  observed  : — A  gentle- 
man by  mistake  swallowed  half  an  oiance  of  oxalic  acid  dissolved. 
He  felt  immediate  irritation  in  the  throat  and  stomach.  He 
swallowed  some  water  which  was  followed  by  vomiting.  Wlien 
seen  soon  afterwards,  he  complained  of  excruciating  pain,  a,nd  had 
violent  spasms.  The  tongue  was  swollen  and  covered  with  a  thick 
white  coat  as  if  it  had  been  scalded.    There  was  difficult  breathing, 
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general  numbness— with  clammy  moisture  on  the  skin — pulse 
scarcely  perceptible— limbs  cold  and  nails  livid.  The  vomited 
matters  were  tinged  with  blood,  and  a  large  quantity  of  blood  was 
brought  up.  There  were  spasms  with  painful  numbness  and  great 
loss  of  strength.  The  symptoms  of  irritation  abated,  and  he  ap- 
peared to  have  recovered  from  the  direct  effects.  On  the  four- 
teenth day  after  taking  the  poison,  he  died  evidently  from  starva- 
tion, as  a  result  of  the  local  action  of  the  poison.  ('  Ed.  Med. 
Jour.'  vol.  14,  p.  607.) 

In  a  case  reported  by  Mr.  Edwards,  the  patient,  a  woman,  lost 
her  voice  for  eight  days.  In  a  foi-mer  edition  of  this  work,  I  treated 
it  as  doubtful  whether  the  loss  of  voice  could  have  depended  on  the 
action  of  the  poison.  A  case  has,  however,  since  occurred  to  Mr. 
T.  W.  Bradley,  from  which  it  may  be  infen-ed  that  a  loss  of  voice 
may  result  from  the  direct  effect  of  oxalic  acid  on  the  nervous 
system.  A  man  swallowed  a  quarter  of  an  ounce  of  the  acid,  and 
suffered  from  the  usual  symptoms  in  a  severe  form.  In  about  nine 
hours,  liis  voice,  although  naturally  deep,  had  become  low  and 
feeble.  This  weakness  of  voice  remained  for  more  than  a  month, 
and  its  natural  strength  had  not  retui-ned  even  after  the  lapse  of 
nine  weeks.  During  the  first  month  there  was  numbness,  with 
tingling  of  the  legs.  ('  Med.  Times,'  Sept.  14, 1850,  p.  292.)  The 
occurrence  of  this  sensation  of  numbness,  and  its  persistence  for 
so  long  a  period  after  recovery  from  the  syinptoms  of  irritation, 
clearly  point  to  a  remote  effect  on  the  spinal  nervous  system. 
Spasmodic  twitchings  of  the  muscles  of  the  face  and  extremities 
have  also  been  observed  in  some  instances.  (See  '  Lancet,'  March 
22,  1851,  p.  329.) 

From  Sir  R.  Christison's  experiments,  it  would  appear  that  tlus 
acid  is  still  a  poison,  even  when  so  diluted  as  to  lose  all  its  irritant 
and  corrosive  properties.  It  thus  differs  from  the  mineral  acids. 
The  effects  vary  according  to  the  quantity.  In  a  large  dose,  but 
much  diluted,  the  poison,  he  considers,  destroys  life  by  producing 
paralysis  of  the  heart.  Wlien  the  dose  is  duninished,  the  spnial 
marrow  is  affected,  and  tetanus  is  one  of  the  symptoms  :  when 
stiU  less,  b-ut  enough  to  prove  fatal,  the  poison  acts -like  a  narcotic, 
and  the  animal  dies  as  if  destroyed  by  opium.  ('  On  Poisons,' 
p.  219.)  Dr.  Pelikan,  Professor  of  Medical  Jurisprudence  at  St. 
Petersburg,  informs  me  that  these  variable  modes  of  operation 
on  animals,  as  a  result  of  dilution,  are  not  in  accordance  with  his 
observations.  Even  when  taken  in  the  sohd  state,  oxahc  acid 
operates  with  rapidity.  In  July  1874,  a  man,  who  had  shortly 
before  taken  a  quantity  of  solid  oxalic  acid,  was  admitted  mto  the 
Westminster  Hospital.  It  seems  he  had  eaten  it  on  his  way  to 
the  hospital.  In  spite  of  treatment,  he  rapidly  became  pulseless, 
sank  into  a  state  of  collapse,  and  died  in  less  than  an  hour  after 
admission.    (' Pharm.  Jour.'  1874,  p.  96.) 


Ajppeabances  AFTisK  DEATH.— The  liuuig  membrane  of  the 
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mouth,  tongue,  tliroat  and  gullet  is  commonly  white  and  softened, 
but  often  coated  with  a  portion  of  the  dark-brown  mucous  matter 
discharged  from  the  stomach.  Sometimes  the  membrane  has  pre- 
sented a  bleached  appearance.  The  stomach  contains  a  dark-brown 
mucous  liquid,  often  acid,  and  having  almost  a  gelatinous  consis- 
tency. On  removing  the  contents,  the  mucous  membrane  will  be 
seen  pale  and  softened,  without  always  presenting  marks  of  inflam- 
mation or  abrasion,  if  death  has  taken  place  rapidly.  This  mem- 
brane is  pale,  soft  and  brittle,  easily  removed,  and  presents  that 
appearance  wliich  we  might  suppose  it  would  assume,  if  it  had  been 
for  some  time  boiled  in  water.  The  small  vessels  are  seen  ramify- 
ing over  the  surface,  filled  with  dark-coloured  blood,  apparently 
solidified  -ftithin  them.  The  lining  membrane  of  the  gullet  presents 
much  the  same  characters.  It  is  pale,  and  appears  as  if  it  had 
been  boiled  in  water,  or  digested  in  alcohol  ;  it  has  been  found  in 
longitudinal  folds,  interrupted  by  patches  where  the  membrane  had 
been  removed.  In  a  case  which  was  fatal  in  eight  hours,  the 
tongue  was  dotted  with  white  specks  :  the  gullet  was  not  inflamed, 
but  the  stomach  was  much  destroyed,  and  had  a  gangrenous  appear- 
ance. Portions  of  the  mucous  membrane  were  detached,  exposing 
the  muscular  coat.  With  respect  to  the  intestines,  the  upper  porticm 
of  the  canal  may  be  found  inflamed  ;  but  unless  the  case  be  pro- 
tracted, the  appearances  in  the  bowels  are  not  strongly  marked. 
In  a  case  of  poisoning  by  tliis  acid,  however,  wliich  is  recorded  by 
Dr.  HUdebrand,  the  mucous  or  lining  membrane  of  the  stomach 
and  duodenum  was  very  strongly  reddened,  although  the  patient, 
a  girl  of  eighteen,  died  in  three-quarters  of  an  hour  after  taking 
one  ounce  of  the  acid,  by  mistake  for  Epsom  salts.  (Casper's 
'  Vierteljalu'schrift,'  1853,  3  B.  2  H.  p.  256.)  In  another  case  in 
wliich  two  ounces  of  the  acid  had  been  taken,  and  death  was  rapid, 
the  coats  of  the  stomach  presented  almost  the  blackened  appear- 
ance produced  by  sul^jhuric  acid,  owing  to  the  colour  of  the  altered 
blood  spread  over  them.  In  protracted  cases,  the  oesophagus, 
stomach,  and  intestines  have  been  found  more  or  less  inflamed.  In 
a  case  in  which  an  ounce  was  swallowed  and  death  occurred  on  the 
fifth  day,  the  stomach  was  slightly  congested  and  contained  a 
bloody  fluid,  but  the  mucous  membrane  was  entire. 

In  Mr.  Fraser's  case  {supra,  p.  225)  in  wliich  death  took  place  on 
the  fourteenth  day  from  starvation,  the  following  appearances  were 
met  with.  The  body  was  inspected  fifteen  hours  after  death. 
There  was  great  emaciation.  The  stomach  contained  a  small  quan- 
tity of  dark-coloured  fluid.  Its  inner  surface,  as  well  as  that  of  the 
intestines,  showed  marks  of  inflammation.  The  mucous  coat  was 
entirely  destroyed,  as  well  as  that  of  the  oesophagus,  so  that  the 
muscular  coat  was  laid  bare.  In  some  parts  it  seemed  entire,  but 
on  examination  it  was  found  to  be  soft  and  easily  detached  by  the 
finger  or  sponge.  The  muscular  coat  of  the  stomach  and  oesopha- 
gus was  much  thickened,  highly  injected,  and  had  a  dark  gan- 
grenous appearance.    There  was  no  perforation,  but  the  cardiac, 
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■was  more  inflamed  than  the  pyloric  end.  Tlie  small  intestines  pre- 
sented a  similar  appearance,  but  in  a  much  slighter  degree.  ('  Ed. 
Med.  Jour.'  vol.  14,  p.  607.) 

I  am  indebted  to  Mr.  Welch  for  the  particulars  of  a  case  of  poi- 
soning by  oxalic  acid  which  occurred  in  April  1853.  A  woman,  set. 
28,  swallowed  three  drachms  of  the  crystallized  acid.  She  was  found 
quite  dead  in  one  hour  afterwards.  On  examining  the  body,  both 
lungs  were  observed  to  be  extensively  congested,  and  the  heart  and 
large  vessels  were  full  of  dark-coloured  blood.  The  stomach  con- 
tained about  three-quarters  of  a  pint  of  dark-brown  fluid,  and 
its  lining  membrane  was  generally  reddened.  The  other  organs, 
excepting  the  brain,  were  healthy,  and  this  presented  appearances 
indicative  of  long-standing  disease.  There  was  serous  effusion,  with 
great  congestion  of  the  vessels.  This  case  is  remarkable  from  the 
smallness  of  the  dose,  the  rapidity  of  death,  and  the  weU-marked 
redness  of  the  mucous  membrane  of  the  stomach.  The  diseased 
state  of  the  brain  may  have  tended  to  accelerate  death  from  the 
poison  in  the  stomach.  In  one  instance  the  larynx  was  filled  with 
frothy  mucus,  and  the  left  side  of  the  heart  and  the  lungs  were  gorged 
with  dark-coloured  fluid  blood.  In  another,  the  a,ppearances  of 
the  sanguineous  apoplexy  were  found  in  the  brain.  The  patient  fell 
dead  after  retching  violently.  Apoplexy  was  supposed  to  be  the 
cause  of  death.  On  an  inspection  of  the  body,  it  was  found  that 
a  large  clot  of  blood  was  effused  on  the  brain,  and  this  appeared  to 
account  for  death  satisfactorily.  But  when  the  stomach  was  ex- 
amined, oxalic  acid  was  detected  in  it.  This  poison  had  been 
taken  with  suicidal  intention,  and  had  produced  its  usual  effects. 
The  violent  vomiting  which  it  caused  had  led  to  death  by  apoplexy 
from  effusion  of  blood  on  the  brain.  ('Lancet,'  1863,  vol.  1,  p.  47.) 
Without  a  proper  chemical  investigation,  it  is  obvious  that  the  real 
cause  of  death  would  have  been  in  this  instance  overlooked.  In 
a  few  cases  there  have  been  scarcely  any  morbid  appearances  pro- 
duced by  the  poison. 

It  is  worthy  of  remark  that  the  glairy  dark-coloured  contents  of 
the  stomach  do  not  always  indicate  strong  acidity  until  after  they 
have  been  boiled  in  water. 

Oxalic  acid  does  not  appear  to  have  a  strong  corrosive  action  on 
the  stomach,  like  that  possessed  by  the  mineral  acids.  It  is,  there- 
fore, rare  to  hear  of  the  coats  of  this  organ  being  perforated  by  it. 
In  experiments  on  animals,  and  in  some  observations  on  the  human 
subject,  I  have  found  nothing  to  bear  out  the  view  that  perforation 
is  a  common  effect  of  the  action  of  this  poison.  The  acid  undoubt- 
edly renders  the  mucous  coat  soft  and  brittle,  and  it  dissolves  by 
long  contact  animal  matter,  wliich  on  analysis  is  found  to  be  of  a 
gelatinous  nature.  Its  solvent  powers  on  the  animal  membranes  axe 
not,  however,  very  strong,  as  the  following  experiment  will  show. 
A  portion  of  the  jejunum  of  a  young  infant  cut  open,  was  suspended 
in  a  cold  saturated  solution  of  oxalic  acid  for  six  weeks.  At  the  end 
of  this  time,  the  coats,  which  were  white  and  opaque,  Avere  well 
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preserved,  and  as  firm  as  when  they  were  first  immersed,  requiring 
some  little  force  with  a  glass  rod  to  break  them  down. 

Sii-  R.  Olii-istison  refers  to  only  one  instance  in  which,  after  death 
from  oxalic  acid,  the  stomach  was  found  perforated.    Dr.  Letheby 
has  reported  the  following  case.    An  unmarried  woman,  set.  22,  of 
previously  good  health,  swallowed  one  evening,  a  dose  of  oxalic  acid 
(quantity  not  known),  and  the  next  morning  she  was  discovered  dead 
in  her  room.   On  inspection,  the  stomach  was  found  much  corroded 
and  softened.    The  mucous  membrane  was  much  blanched,  except 
in  two  or  three  places,  where  there  were  small  black  spots,  as  if 
blood  had  been  efiused  and  acted  upon  by  the  poison ;  and  here  and 
there  a  blood-vessel  might  be  seen  ramifying,  with  its  contents  simi- 
larly blackened.    The  coats  of  the  stomach  were  so  softened,  that 
it  could  scarcely  be  handled  without  lacerating  it.    At  the  cardiac 
end  the  coats  were  of  a  pulpy  or  gelatinous  consistency,  and  presented 
numerous  perforations.   The  contents  amounted  to  six  ounces,  and 
were  of  a  dark  colour  like  porter,  with  but  little  solid  matter.  The 
liquid  was  strongly  acid  ;  and  on  being  tested  was  found  to  contain 
about  three  drachms  (180  grains)  of  oxalic  acid.    The  softening 
efi"ect  here  was  probably  due  to  long  contact  of  a  large  quantity  of 
the  acid  after  death.  ('  Med.  Gaz.'  vol.  35,  p.  49.)  In  a  case  which 
occurred  to  Dr.  Wood  in  May  1851  ('Ed.  Month.  Jour.'  March, 
1852,  vol.  14,  p.  227),  the  stomach  was  found  perforated.    The  de- 
ceased, a  nurserymaid,  set.  27,  was  found  dead  on  her  right  side, 
the  knees  drawn  up  to  the  abdomen,  and  the  right  trm  was  slightly 
extended.  Dr.  Wood  was  informed,  that  shortly  before  he  was  sent 
for  she  had  vomited,  and  was  unable  to  speak.  (Some  acid  crystals 
were  foimd  ia  a  saucer  in  the  room.)   It  seems  that  while  vomiting 
she  fell  on  the  floor  senseless.    On  inspecting  the  body,  thirty-five 
hours  after  death,  there  was  a  frothy  liquid  around  the  mouth,  with 
minute  acicular  crystals.    The  tongue,  pharynx,  and  gullet  had  a 
blanched  appearance  :  the  gullet  a  bluish  leaden-grey  colour,  and 
the  membrane  was  easily  removed  by  a  scalpel.    The  stomach  pre- 
sented a  large  irregular  aperture  at  its  upper  and  fore-part  nearer 
the  cardia  than  the  pylorus.    From  tliis  a  dark  gelatinous-looking 
matter,  resembling  coffee-grounds,  escaped  in  abundance.  The  aper- 
ture, before  handling,  was  of  a  size  to  admit  the  point  of  the  finger  ; 
but  it  was  enlarged  by  removal.     It  eventually  had  the  ap- 
pearance of  two  large  apertures  separated  by  a  narrow  band.  The 
internal  surface  of  the  stomach  was  occupied  by  the  same  grumous- 
looking  fluid,  and  the  mucous  membrane  had  an  eroded  appear- 
ance.  The  small  intestines  presented  changes  of  a  similar  cha- 
racter.   The  larynx  was  filled  with  a  frothy  mucus.    The  heart  and 
lungs  were  healthy.    The  left  cavities  of  the  heart  as  well  as  both 
lungs  were  gorged  with  blood.  Oxalic  acid  was  found  in  the  vomited 
matters,  and  in  the  contents  of  the  stomach.    The  acid  had  pro- 
duced yellow  spots  on  the  cloth  boots  of  the  deceased . 

The  late  Dr.  Geoghegan  has  given  the  following  account  of  the 
appearances  met  with  in  the  stomachs  of  three  persons  poisoned  by 
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oxalic  acid.  The  first  was  taken  from  the  body  of  a  young  man, 
who  mnst  have  died  in  about  twenty  minutes  after  swallowing  the 
poison.  The  inspection  was  made  the  following  day.  The  stomach 
contained  eight  ounces  of  a  dark-brown  and  viscid  matter,  resem- 
bling coffee-grounds,  evidently  largely  impregnated  with  altered 
blood,  and  possessing  an  acid  reaction.  The  mucous  membrane  at 
the  larger  end  (cardia)  was  of  a  deep  blackish-brown  colour, 
of  variable  intensity.  The  discoloured  condition  of  the  membrane 
extended  in  narrow  streaks  into  the  body  of  the  organ,  where  the 
lining  membrane  was  otherwise  of  a  uniform  light  purple-red  colour. 
Near  the  pylorus  the  membrane  was  translucent,  and  exhibited  the 
dark  ramiform  vascularity  of  the  submucous  coat.  The  mucous 
membrane  of  the  cardiac  portion  was  soft  and  thin,  detachable  only 
as  a  pulp,  and  in  parts  eroded.  In  the  body  of  the  stomach  the 
lining  membrane  was  somewhat  thickened,  but  less  soft,  removable 
in  flakes  of  one-third  of  an  inch ;  at  the  intestinal  end  not  thickened, 
and  yielding  strips  of  one-fom^th  of  an  inch.  In  reference  to  these 
three  cases.  Dr.  Geoghegan  observes  :— Al+hough  in  one  of  them, 
the  contents,  including  no  inconsiderable  amount  of  acid,  remained 
in  contact  Avith  the  coats  of  the  organ,  no  perforation  was  observ- 
able, the  solvent  energies  being  diffused  over  a  large  sui-face.  The 
dose  was  not  ascertained  in  any  of  the  cases.  Oxahc  acid  and  gelatin 
were  discovered  readily  in  the  contents  in  all.  The  quantity  of  poi- 
son in  the  contents  was,  in  the  first  case,  about  three  to  four  grains  ; 
there  was  a  lar^r  quantity  in  the  two  latter,  especially  in  No.  3. 

A  comparison  of  these  cases  with  those  already  on  record  gives 
as  the  ordinary  appearances  in  the  stomachs  of  persons  who  have 
succumbed  to  the  influence  of  oxalic  acid— 1.  Contents,  of  the  colour 
of  coS'ee-grounds,  consisting  of  altered  blood  and  mucus,  and  sepa- 
rating into  a  supernatant  fluid  and  insoluble  deposit.  2.  Softening 
of  mucous  membrane,  with  various  shades  of  brown  colouration,  ero- 
sion, or  gelatinization.  3.  Brownish-black  ramiform  vascularity  of 
the  su.bmuc('us  tissue,  owing  to  the  imbibition  of  the  acid  contents. 
It  is  important  to  note  in  similar  cases  the  coexistence  of  this  latter 
condition  with  the  state  of  the  contents  just  described,  as  the  rand- 
form  vascularity,  or  difliiise  brown  discolouration,  presents  itself  in 
many  instances  as  a  result  of  the  action  of  lactic  acid  contained  in 
the  gastric  juice.  It  appears  evident  that  the  fatal  result  in  cases 
of  poisoning  by  oxalic  acid,  cannot  be  referred  to  the  corrosion  of 
the  stomach  as  its  chief  cause,  but  rather  to  the  contemporaneous 
and  energetic  action  which  it  exerts  by  absorption  in  arresting  the 
circulation.  (' Med.  Gaz.' vol.  38,  p.  792.)  The  O3sophag\is,  sto- 
mach, and  bowels,  have  been  chiefly  examined  in  these  mspections. 
Dr.  N.  Che  vers  describes  the  case  of  a  man  found  dead  at  Mooltan, 
in  September  1853,  with  his  right  hand  clasped  over  his  stomach, 
showing  a  very  sudden  death.  There  were  no  marks  of  external 
violence  ;  but  the  appearances  of  convulsions  about  the  fingers  and 
mouth.  The  stomach  was  found  in  a  state  of  contraction  from 
spasm.    The  mucous  surface  at  the  lower  part  was  greatly  and  re- 
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centlv  inflamed,  and  a  minute  quantity  of  oxalic  acid  was  detected 
S  the  contents  The  cerebrum  and  cerebellum  were  much  con- 
ested  There  was  a  slight  eifusion  of  serum  beneath  the  piama  ter 
S^me?  membrane  of  theVain),  but  no  actual  e&s  on  o  blood  had 
occurred.  ('Medical  Jurispnidence  for  India,  p.  Ib5.}  ine 
me  Ucal  officer  was  inclined  to  refer  death  to  congestion  of  the 
brain  •  but  it  was  clearly  due  to  oxalic  acid-the  congestion  being 
probably  one  of  the  effects  produced  by  the  poison.  In  a  case  m 
which  I  was  consulted  in  December  1854,  a  large  dose  of  oxalic 
acid  proved  fatal  in  two  hours.  With  the  nsual  appearances  m  the 
stomach,  the  head  and  chest  presented  nothing  unnatural.  ine 
heart  contained  dark  fluid  blood  in  all  its  cavities.  _ 

Fatal  Dose.— On  a  trial  for  murder  by  tliis  poison,  a  question 
arose  respecting  the  quantity  required  to  destroy  life.  One  witness 
deposed,  that  he  thought  ten  grains  of  the  acid  was  sufficient— 
another  said  that  it  was  not  sufficient.  The  prisoner  was  acquitted 
A  question  of  this  kind  can  be  solved  only  by  a  reference  to  recorded 
facts  •  but  unfortunately,  in  most  cases,  it  has  been  impossible  to 
determine  exactly  the  quantity  of  poison  taken.    OxaHc  acid,  it  is 
to  be  observed,  presents  some  singular  anomalies  m  its  effects.  In 
one  case  a  man  swallowed,  as  nearly  as  could  be  ascertained,  three 
drachms  of  the  crystals  :— there  was  immediate  vomiting,  but  no 
other  urgent  symptoms,  and  he  recovered  in  a  few  hours.    In  a 
second  instance,  a  woman  took  nearly  half  an  ounce  of  the  acid— 
the  usual  symptoms  appeared— she  recovered  in  six  days,  and  was 
able  to  leave  the  hospital.    Mr.  Semple  met  with  a  case,  where  a 
crivl  swallowed  about  two  drachms  of  the  poison  dissolved  m  water. 
Yomiting  occurred  immediately.    In  about  twelve  hours  the  more 
urgent  symptoms  had  disappeared  ;  but  there  was  stdl  tenderness 
of  the  abdomen  with  irritability  of  the  stomach.    In  the  course  of 
a  few  days  the  patient  was  quite  well.    In  February  1842,  a  case 
occurred  at  King's  College  Hospital,  where  a  girl  had  swallowed  two 
drachms  of  the  acid ,  dissolved  in  beer.  The  only  symptom  from  which 
she  suffered  on  admission,  was  pain.    She  entirely  recovered  the 
next  day.  Dr.  Babington,  of  Coleraine,  has  reported  a  case  ('  Med. 
Gaz.'  vol.  27,  p.  870),  in  which  a  girl  swallowed  by  mistake  two 
scruples  (forfAj  grains)  of  the  poison.    Severe  symptoms  followed, 
chiefly  marked  by  great  irritation  of  the  stomach.    It  was  a  week 
before  this  gii'l  had  recovered,  and  a  much  longer  time  elapsed  be- 
fore she  was  able  to  resume  her  duties.    In  these  cases,  it  is  to  be 
observed,  proper  medical  treatment  was  resorted  to  ;  and  the  effects 
of  the  poison  may  be  therefore  supposed  to  have  been  in  a  great 
degree  counteracted.    But  this  explanation  is  hardly  sufficient  to 
meet  such  cases  as  the  following.    A  girl,  set.  15,  swallowed  two 
pennyworth  (half  an  ounce)  of  oxalic  acid,  and  she  was  not  admitted 
into  St.  Thomas's  Hospital  until  half  an  hour  afterwards  :  a  period 
had  therefore  elapsed,  within  which  death  has  frequently  taken 
place.    When  admitted  she  complained  of  great  heat,  and  a  sense 
of  burning  about  the  throat  and  fauces,  with  a  feeling  of  sickness 
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at  the  pit  of  the  stomach  :  she  vomited  a  large  quantity  of  bloody- 
frothy  mucus.  The  stomach-pump  was  used,  and  some  prepared 
chalk  in  water  was  injected.  After  this  she  appeared  sinking ;  signs 
of  collapse  came  on ;  the  blood  left  the  surface ;  the  extremities  were 
cold,  and  the  pulse  was  hardly  perceptijjle.  Stimulants  were  given, 
and  artificial  warmth  applied.  The  next  day  there  was  great  sore- 
ness of  the  mouth  and  tongue,  and  the  latter  was  swollen,  red,  and 
tender  ;  skin  hot ;  tenderness  on  firm  pressure  of  the  stomach.  In 
a  few  days  she  perfectly  recovered.  ('Med.  Gaz.'  vol.  1,  p.  737.) 
In  the  summer  of  1846  I  saw  a  similar  case,  in  which  a  like  quan- 
tity had  been  taken  by  a  patient  in  Guy's  Hospital  ;  and  here  the 
extremities  were  cold  ;  but  there  was  Uttle  pain  on  pressure  of  the 
abdomen  some  hours  after  the  poison  had  been  taken.  The  woman 
recovered.  It  is  not  improbable  that  idiosyncrasy  may  account  for 
these  anomalies  :  i.e.  that  certain  constitutions  are  with  difficulty 
affected  by  tliis  poison.  Two  cases  have  occurred  at  Guy's  Hospital, 
in  each  of  wliich  half  an  ounce  of  oxalic  acid  had  bee;i  sv/aUowed.. 
Active  treatment  was  adopted,  and  both  patients  recovered. 

Wlien  the  dose  is  upwards  of  half  an  ounce,  death  is  commonly 
the  result  ;  but  one  of  my  pupils  informed  me  of  a  case  in  which  a 
man  recovered,  after  having  taken  an  ounce  of  crystallized  oxalic 
acid ;  and  Dr.  Brush,  of  Dublin,  has  communicated  to  the  '  Lancet, '  a 
case  in  which  perfect  recovery  took  place  after  a  similar  dose  of 
the  poison  had  been  taken.  The  acid  was  in  this  instance  taken  by 
mistake  for  Epsom  salts.  One  ounce  was  i^ut  into  a  tumbler,  and 
boiling  water  was  pom-ed  on  it  at  night.  About  haK-past  four  in 
the  morning,  the  patient,  a  man  aged  sixty,  stirred  up  the  liquid 
and  swallowed  the  whole.  Contrary  to  what  has  been  hitherto  ob- 
served, there  was  no  immediate  vomiting  : — the  man,  having  dis- 
covered his  mistake,  tried  to  excite  it,  and  only  partially  succeeded 
after  the  lapse  of  ten  minutes.  Warm  water  was  freely  given  to 
him,  and  he  ejected  from  his  stomach  dark  clotted  blood  mixed  with 
mucus.  The  usual  antidotal  treatment  was  then  resorted  to,  and 
the  stomach-pump  used.  In  two  hours  symptoms  of  coUaj)se  ap- 
peared. In  about  six  hours  the  skin  had  regained  its  warmth  ;  but 
there  was  no  pain  in  the  stomach  or  any  part  of  the  abdomen.  The 
secondary  symptoms  were  a  burning  sensation  in  the  mouth  and 
tliroat,  great  difficulty  in  swallowing,  thii-st,  acid  eructations,  and 
drowsiness  ;  and  these  symptoms  continued  for  two  or  three  days. 
Vomiting  and  irritability  of  the  stomach  remained  until  the  sixth 
day,  but  from  this  time  the  recovery  was  rapid  ;  and  in  about  eighteen 
days  all  uirfavourable  symptoms  had  disappeared.  ('  Lancet,'  July 
11,  1846,  p.  39.)  In  the  same  journal  is  reported  another  case  of 
recovery  after  an  ormce  of  the  acid  had  been  swallowed.  The  man, 
it  is  stated,  was  not  seen  until  fourteen  hours  after  he  had  taken 
the  poison  ;  and  he  had,  in  the  meantime,  travelled  a  distance  of 
ten  miles  to  Dublin.  He  had  immediately  taken  warm  water.  On 
his  arrival  in  Dublin,  magnesia  and  rhubarb  were  given  to  liim. 
He  complained  of  a  burning  sensation  in  the  throat  and  gullet ;  liis 
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tonc-ue  was  coated,  and  his  pulse  was  small,  qnick,  and  wiry.  There 
was  anxiety  of  countenance,  with  complete  prostration  of  strength. 
The  palate  was  bUstered,  and  the  throat  was  highly  inflamed  ;  there 
was  tenderness  of  the  stomach,  with  vomiting  of  a  dai-k  substance 
mixed  with  blood.  The  man  ultimately  recovered,  but  for  a  long 
time  afterwards  he  complained  of  a  sense  of  constriction  in  the 
oesophagus.  {'  Lancet,'  Sept.  13, 1845,  p.  293.)  The  reporter  of  this 
case  states,  that  the  quantity  of  the  poison  actually  taken,  exceeded 
an  ounce.  (See  also  cases  by  Mr.  AlUson,  '  Lancet,  Nov.  A  loo^; 
p.  502,  and  by  Dr.  Barham,  '  Prov.  Med.  Jour.'  Oct.  6, 184^ ,  p. 
544  )  Dr.  Ellis  met  with  a  case  of  recovery  m  a  woman,  a3t.  50. 
She  took  an  ounce  of  the  acid  in  beer.  In  half  an  hour  she  was 
found  rolling  about  and  complaining  of  a  burmng  pam  m  the 
stomach.  Chalk  and  water  were  freely  given  to  her,  and  she  re- 
covered. ('Lancet,' Sept.  3,  1865,  p.  265.) 

According  to  the  experiments  of  Mitscherlich,  two  drachms  ot 
the  acid  killed  a  rabbit  in  a  quarter  of  an  hour,  and  half  a 
draclim  killed  another  in  half  an  hour.  Fifteen  grains  produced 
general  disturbance  of  the  functions,  but  did  not  prove  fatal.  It 
is  strange  that  this  experimentalist  should  assert  that  oxaUc  acid 
does  not  produce  inflammation  of  the  intestinal  canal.  There  are 
several  cases  recorded  in  this  chapter  which  prove  that  this  is  a  mis- 
take—another instance  of  the  fallacies  of  '  animal '  experience.  The 
smallest  fatal  dose  of  tliis  poison  yet  recorded,  is  one  drachm  or 
sixty  grains.  This  fell  under  the  observation  of  the  late  Dr.  Barker, 
of  Bedford.  ('  Lancet,'  Dec.  1, 1856.)  He  ascertained,  on  inquiry, 
that  a  boy,  set.  16,  bought  half  an  ounce  of  oxalic  acid  ;  he  took 
about  a  quarter  of  it,  eating  it  as  a  dry  solid,  and  threw  away  the 
remainder.  He  was  found  in  about  an  hour  insensible,  pulseless, 
and  with  the  jaws  spasmodically  closed.  He  had  vomited  some 
bloody  matter  ;  his  tongue  and  lips  were  unusually  pale,  but  there  was 
no  excoriation.   He  died  within  nine  hours  after  taking  the  poison. 

It  may  be  proper  to  state,  that  this  poison  is  retailed  to  the 
public  at  the  rate  of  from  a  quarter  to  half  an  ounce  for  one  penny 
or  twopence,  and  one  ounce  for  twopence  or  fourpence. 

Pemod  at  which  death  takes  place, — Similar  quantities  of 
this  poison  do  not  destroy  life  within  the  same  period  of  time.  In 
two  cases,  in  which  about  two  ounces  of  the  acid  were  respectively 
taken,  one  man  died  in  twenty  minutes, — the  other  in  three- 
quarters  of  an  hour.  Sir  R.  Christison  mentions  an  instance  in 
which  an  ounce  killed  a  girl  in  thirty  minutes  ;  and  another  in 
which  the  same  quantity  destroyed  life  in  ten  minutes.  In  Mr. 
Welch's  case  (p.  228)  three  drachms  destroyed  life  in  an  hour. 

The  late  Dr.  Ogilvy,  of  Coventry,  has  reported  a  case  of  poison- 
ing by  oxalic  acid,  in  which  it  is  probable  that  death  took  place  within 
three  minutes  after  the  poison  had  been  swallowed.  The  sister  of  the 
deceased  had  been  absent  from  the  room  about  tliis  period,  and  on 
her  return,  found  her  dying.  The  quantity  of  poison  taken  could 
not  be  determined.    The  only  other  remarkable  circumstance  in 
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the  case  was,  that  the  coats  of  the  stomach  were  so  softened,  that 
on  an  attempt  being  made  to  remove  the  organ,  they  were  lacerated 
by  the  weight  of  the  contents.  The  intestines  and  left  lobe  of  the 
liver  were  also  found  softened,  as  if  by  transudation.  This  is  the 
most  rapidly  fatal  case  on  record.  ('  Lancet,'  Aug.  23,  1845,  p.  205  ; 
and  'Med.  Gaz.'vol.  36,  p.  831.)  The  softening  of  the  stomach  was, 
no  doubt,  a  post-mortem  effect  of  the  acid.  Dr.  Iliff  communicated 
to  me  the  particulars  of  a  case  in  which  the  wife  of  a  druggist,  who 
had  taken  a  dose  of  oxalic  acid,  was  found  dead  by  the  side  of  the 
counter  within  a  few  minutes  after  she  had  been  seen  living.  The 
stomach  contained  a  black  viscid  acid  liquid.  The  mucous  mem- 
brane was  not  destroyed,  and  there'were  no  particular  signs  of 
inflammation.  The  veins  were  gorged  with  blood,  which  gave  a 
peculiar  appearance.  The  tongue  was  white,  but  neither  the  throat, 
gullet,  or  abmentary  canal  presented  any  marks  of  inflammation. 
Tlie  vessels  of  the  brain  were  turgid,  and  the  pupils  were  dilated. 
In  these  rapidly  fatal  cases,  the  poison  is  supposed  to  operate  by 
causing  paralysis  of  the  heart.  When  the  dose  of  oxalic  acid  is 
half  an  ounce  or  upwards,  death  commonly  takes  place  witliin  an 
hoiu".  There  are,  it  must  be  admitted,  numerous  exceptions  to  this 
rapidity  of  action.  Sir  R.  Christison  reports  two  cases,  which  did 
not  prove  fatal  for  thirteen  hours.  In  the  case  wliich  occurred  to 
Mr.  Fraser,  in  which  only  half  an  ounce  was  taken,  the  person  died 
from  the  secondary  efliects,  in  a  state  of  perfect  exhaustion,  four- 
teen days  after  taking  the  poison.    (See  j).  227,  ante.) 

Treatment.  — It  is  recommended  that  water  should  be  sparingly 
given,  as  it  is  apt  to  lead  to  the  more  complete  solution,  diffiision  and 
absorption  of  the  poison.  But  in  some  instances  water  has  been 
productive  of  great  benefit,  and  has  aided  the  efforts  of  the  sto- 
mach to  expel  the  poison  by  vomiting.  (See  the  case  by  Dr.  Brush, 
ante,  p.  232.) 

Tiie  best  remedies  are  :  the  saccharated  solution  of  lime,  or 
precipitated  chalk  made  into  a  cream  with  water  or  milk,  and  ad- 
ministered in  small  quantities  at  short  intervals.  If  much  fliiid 
has  been  swallowed,  the  stomach-pump  may  be  resorted  to,  and  the 
stomach  well  washed  out  with  Ume-water.  The  poison  in  many 
instances  acts  with  such  rapidity,  as  to  render  the  application  of 
these  remedies  a  hopeless  measure.  The  use  of  the  alkalies, — 
potash,  soda,  ammonia,  or  their  carbonates,  should  in  all  cases  be 
avoided  :  since  the  salts  which  they  form  with  oxalic  acid,  are  as 
poisonous  as  the  acid  itself.  In  the  after-treatment  (in  the  stage 
of  coUapse)  warmth  should  be  applied  and  stimulants  administered. 

CHEMICAL  ANALYSIS. 

This  acid  may  be  met  with,  either  as  a  solid  or  in  solution  in 
water.  Solid  oxalic  acid. — It  crystallizes  in  long  slender  prisms, 
which,  when  perfect,  are  four-sided.  (Fig.  9.)  In  this  respect  it 
difiers  from  other  common  acids,  mineral  and  vegetable.  The 
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crystals  are  unchangeable  in  air  ;  they  are  soluble  in  water  and 
alcohol,  forming  strongly  acid  solutions.  The  solubility  in  water 
is  vai'iously  stated.  I  have  found  some  specimens  much  more 
soluble  than  others  ;  and  the  conclusion  from  the  experiments 
made  is,  that  the  acid  is  soluble  in  from  twelve  to  fourteen  times 
its  weight  of  water.  If  there  be  any  adhering  nitric  acid  about 
the  crystals,  they  are  rendered  more  sokible.  It  is  worthy  of 
remark  that  this "  solution,  unlike  that  of  some  other  vegetable 
acids  (tartaric  and  citric),  undergoes  no  change  or  decomposition 
by  keeping. 

Wlien  the  crystals  are  heated  on  platinum-foil  they  melt,  and 
are  entirely  dissipated  in  a  wliite  vapour  without  combustion  and 
without  being  carbonized.   Heated  gently  in  a  close  tube,  they  melt, 
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Crystals  ot  oxalic  acid,  from  a  solution,  Crystals  of  sublimeil  oxalic  acid, 

magnified  30  diameters.  magnified  70  diameters. 


and  the  vapour  is  condensed  as  a  white  crystalline  sublimate  in  a  cold 
part  of  the  tube.  The  crystals  are  prismatic,  like  those  obtained  from 
the  solution.  (See  Fig.  10.)  There  should  be  no  residue  whatever 
if  the  acid  is  pure  ;  but  the  commercial  acid  generally  leaves  a 
slight  residue  of  fixed  impurity.  By  this  effect  of  heat,  oxalic  acid 
is  easily  distinguished  from  those  crystalline  salts  for  which  it  has 
been  sometimes  fatally  mistaken,  namely,  the  sulphates  of  magnesia 
and  zinc.  These  are  not  volatile,  but  leave  white  residues  in  the 
form  of  anhydrous  salts.  A  teaspoonfiil  of  oxalic  acid  in  small 
crystals  weighs  seventy-six  grains,  and  half  an  ounce  of  the 
crystals,  is  equivalent  to  three  teaspoonfuls. 

For  the  further  analysis  of  the  acid,  the  crystals  may  be  dis- 
solved in  distilled  water  ;  but  should  a  suspected  sohition  of  the 
poison  in  water  be  presented  for  examination,  it  will  be  proper, 
after  testing  it  with  litmus  paper,  to  evaporate  a  few  drops  on  a 
slip  of  glass,  in  order  to  observe  whether  crystals  are  obtained. 
If  there  should  be  none,  there  can  be  no  oxalic  acid  present.  If 
hng  and  slender  prisms,  having  an  acid  reaction,  be  procured,  then 
it  wiU  be  proper  to  proceed  with  the  analysis  of  the  solution. 
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Tests  for  the  solution. — 1.  Nitrate  of  silver. — When  added  to  a 
solution  of  oxalic  acid,  it  produces  an  abundant  white  precijjitate 
of  oxalate  of  silver.  A  solution  containing  so  small  a  quantity 
of  oxalic  acid  as  not  to  redden  litmus-paper,  is  affected  by  this 
test  ;  but  when  the  quantity  of  poison  is  small,  it  would  be 
always  advisable  to  concentrate  the  liquid  by  evaporation  before 
applying  the  test.  The  oxalate  of  silver  is  identified  by  the  follow- 
ing properties  :  ] .  It  is  completely  dissolved  by  cold  nitric  acid. 
If  collected  on  a  filter,  thoroughly  dried,  and  heated  on  thin  pla- 
tinum-foil, it  is  entirely  dissipated  in  a  white  vapour  with  a  slight 
detonation.  Wlien  the  oxalate  is  in  small  quantity,  this  detonation 
may  be  observed  in  detached  particles  on  burning  the  filter  pre- 
viously weU  dried.  2.  Sulphate  of  lime.  A  solution  of  oxalic  acid 
is  precipitated  white  by  lime  water  and  all  the  salts  of  lime.  Lime 
water  is  itself  objectionable  as  a  test,  because  it  gives  a  white  pre- 
cipitate with  several  other  acids.  The  salt  of  lime,  which,  as  a 
test,  is  open  to  the  least  objection,  is  the  sulphate.  As  this  is  not  a 
very  soluble  salt,  its  solution  must  be  added  in  rather  large  quan- 
tity to  the  solution  of  oxalic  acid.  A  white  precipitate  of  oxalate 
of  lime  is  slowly  formed.  This  precipitate  should  possess  the 
following  properties  : — 1.  It  ought  to  be  immediately  dissolved  by 
nitric  or  hydrocliloric  acid.  2.  It  ought  not  to  be  dissolved  by  the 
oxalic,  tartaric,  acetic,  or  any  vegetable  acid. 

Other  tests  may  be  used — as,  for  instance,  the  chloride  of  gold, 
or  the  sulphate  of  copper,  but  they  add  no  force  to  the  evidence 
afforded  by  those  above  mentioned,  and  we  may  conclude  that  when 
we  obtain  from  an  acid  solution,  a  solid  acid  substance  crystallizing 
in  well-defined  slender  prisms — these  crystals  remaining  unchanged 
in  air,  being  volatile  without  combustion,  and  giving,  when  dis- 
solved in  water,  on  the  addition  of  nitrate  of  silver  and  sulphate 
of  lime,  the  results  above  described,  there  can  be  no  doubt  that 
the  substance  is  oxalic  acid.  Additional  tests  may  or  may  not  be 
employed,  but  any  evidence,  short  of  this,  should  not,  it  appears 
to  me,  be  admitted  to  show  the  presence  of  the  poison. 

In  liquids  containing  organic  matter. — The  process  is  the  same, 
whether  it  is  applied  to  liquids  in  which  the  poison  is  administered, 
to  tlie  matters  vomited,  or  lastly,  the  contents  of  the  stomach.  Oxalic 
acid  readily  combines  with  albumen  and  gelatin,  and  it  is  not 
liable  to  be  decomposed  or  precipitated  by  these  or  any  other  or- 
ganic substances  :  it  is,  therefore,  commonly  found  in  solution  in 
the  liquid  portion,  which  will  then  be  more  or  less  acid.  As  a 
trial-test  we  may  employ  either  a  solution  of  sulphate  of  copper 
or  lime  water.  1.  A  portion  of  the  liquid  should  be  boiled  to 
remove  any  albumen,  and  after  filtration,  a  solution  of  sulphate 
of  copper  should  be  added  to  it.  If  oxalic  acid  is  present  in 
moderate  quantity,  a  greenish  white  precipitate  will  be  formed.  2. 
Lime  water  may  be  added  to  another  portion  of  the  clear  liquid.  A 
white  precipitate  will  be  produced,  insoluble  in  acetic  acid,  if  oxalic 
acid  is  present. 
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From  milk,  gi-uel,  coffee,  blood,  mucus  and  other  viscid  liquids, 
oxalic  acid  is  readily  separated  by  the  process  of  dialysis,  as  de- 
scribed under  sulphuric  acid  (see  page  196).  The  Hquid  should  be 
tirst  boiled— the  coats  of  the  stomach  (cut  up)  being  included,  if 
necessary.  The  distilled  water  placed  on  the  outside  of  the  tube 
will  receive  the  acid.  This  may  be  concentrated  by  evaporation. 
Prismatic  crystals  may  thus  be  procured,  and  the  silver  and  lime 
tests  may  be  applied. 

Oxalic  acid  may  be  completely  separated  in  a  crystalline  state 
from  the  boiled  and  filtered  organic  liquid  by  the  following  pro- 
cess. To  the  filtered  liquid,  acidulated  with  acetic  acid,  acetate  of 
lead  should  be  added  until  there  is  no  further  precipitation  ;  and 
the  white  precipitate  formed,  collected  and  washed.  If  any  oxalic 
acid  was  present  in  the  liquid,  it  would  exist  in  this  precipitate 
under  the  form  of  oxalate  of  lead.  To  separate  oxalic  acid  from 
the  oxalate  of  lead  we  diffuse  the  precipitate  in  water,  and  pass 
into  the  liquid,  for  about  half  an  hour,  a  current  of  sulphuretted 
hydrogen  gas,  taking  care  that  the  gas  comes  in  contact  with  every 
portion  of  the  precipitate.  Black  sulphide  of  lead  will  be  thrown 
down  ;  and  with  it  commonly  the  greater  part  of  the  organic 
matter,  which  may  have  been  mixed  with  the  oxalate  of  lead. 
Filter,  to  separate  the  sulphide  of  lead  ;  the  filtered  liquid  may  be 
clear  and  highly  acid.  Concentrate  by  evaporation  ;  the  sulphur- 
etted hydrogen  dissolved  in  the  liquid  is  thereby  expelled,  and 
oxalic  acid  may  be  ultimately  obtained  crystallized  by  slow  evap- 
oration in  a  dial  or  watch-glass,  or  on  a  glass-slide  for  micro- 
scopical observation.  If  there  was  no  oxahc  acid  in  the  precipitate, 
no  crystals  will  be  procured  by  evaporation.  If  prismatic  crystals 
are  obtained,  they  must  be  dissolved  in  water,  and  tested  for 
oxalic  acid  in  the  manner  above  directed. 

If,  in  the  course  of  the  analysis,  acetate  of  lead  should  give  no 
precipitate  with  the  concentrated  liquid,  even  when  neutralized, 
then  oxalic  acid  is  not  present  in  a  quantity  sufficient  to  be  de- 
tected. If  it  should  give  a  precipitate,  still  there  may  be  no  oxalic 
acid  present.  The  medical  jurist  must  remember,  that  the  acetate 
of  lead  is  precipitated  by  most  kinds  of  organic  matter,  and  by 
many  mineral  and  vegetable  acids  and  their  salts.  Thus,  if  he  is 
operating  on  the  acid  contents  of  a  stomach,  the  presence  of  Epsom 
salt  (sulphate  of  magnesia),  any  alkaline  sulphate,  common  salt 
(chloride  of  sodium), — any  tartrate,  citrate,  phosphate,  or  car- 
bonate, would  occasion  a  white  precipitate  with  the  acetate  of  lead  ; 
but  these  compounds  do  not  yield  crystals  possessing  the  properties 
of  oxalic  acid.  The  acetate  of  lead  is  not  used  as  a  test,  but 
simply  as  a  means  of  separation. 

The  presence  of  oxalic  acid  in  an  organic  liquid  may  be  detected 
by  another  method.  Place  a  portion  of  the  liquid  containing  the 
poison  in  a  beaker,  and  insert  in  this  a  tube  secured  with  gut-skin, 
containing  a  solution  of  sulphate  of  lime.  (Fig.  5,  p.  196.)  By 
dialysis  or  osmosis,  the  oxalic  acid  will  penetrate  the  membrane, 
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Orystids  oJ;  oxalate  of  Lime  obtaiued  by 
dialysis  of.  coffee  containing  oxalic 
acid,  magnified  350  diameters. 


and  will  form  inside  the  mouth  of  the  tube,  a  deposit  of  crystals 
of  oxalate  of  lime,  known  by  theii-  octahedral  form.   (See  Fig.  11.) 

^  J  As  oxalic  acid  is  very  soluble 

in  alcohol,  this  liquid  may  be 
occasionally  employed  for  sepa- 
rating it  from  the  contents  of  the 
stomach  and  from  many  organic 
compounds.  Large  and  perfect 
crystals  maybe  obtainp.d  from  the 
alcoholic  solution,  and  these  may 
be  purified  and  tested  by  the 
methods  already  described. 

In  cases  of  j)oisoning,  the 
I  residuary  quantity  found  in  the 
stomach  is  generally  small.  In 
[  one  instance,  in  which  about  an 
ounce  and  a  half  had  been  taken, 
and  the  person  died  in  two  hours, 
I  found  only  thirteen  grains. 
This  is  owing  to  the  early  ejec- 
tion of  the  greater  portion  of  the 
acid  by  vomiting.  In  a  case  which 
occurred  at  Bristol,  in  1868,  a  woman  took  tlu-ee-quarters  of  an 
ounce  of  oxaKc  acid  (360  grains),  and  died  in  ten  minutes.  It  is 
stated  that  not  more  than  two  grains  were  obtained  from  the  coats 
of  the  stomach.  The  vomiting  had  been  violent,  and  the  greater 
part  of  the  poison  had  been  thus  ejected.  It  seems  that  the 
woman  had  vomited  into  a  pail  containing  calcareous  water,  and  it 
was  observed  that  this  water  acquired  a  milky  wliite  appearance, 
owing  to  the  action  of  the  acid  on  the  salts  of  lime.  ( '  Chem. 
News,'  April  24,  1868,  p.  205,  and  '  Pharm.  Jour.'  May  1868,  p. 
543.)  In  Beg.  v.  Cochrane  (Liverpool  Summer  Assizes,  1857),  in 
which  it  was  charged  that  two  children,  aged  six  and  foiu-  years 
respectively,  had  been  wilfully  poisoned  by  their  mother,  it  Avas 
stated  by  the  medical  witness,  Dr.  Edwards,  that  he  found  forty- 
two  grains  of  oxalic  acid  in  the  stomach  of  the  elder,  and  twenty 
grains  in  that  of  the  younger  cliild.  It  was  not  clearly  established 
whan  or  how  tliis  large  quantity  of  iDoison  could  have  been  A\ilf ully 
administered  to  the  children,  and  the  prisoner  was  acquitted. 

The  stomach  after  death  may  contain  no  traces  of  the  poison. 
This  will  happen  when  the  case  is  protracted,  vomiting  has  been 
ui'gent,  or  the  stomach-pump  employed.  On  the  other  hand,  the 
poison  may  be  present,  but  in  an  insoluble  form,  when  lime  or 
magnesia  has  been  given  as  an  antidote.  "Wliite  chalky  masses  of 
oxalate  of  lime  may  in  this  case  be  found  adhering  to  the  mucous 
surface  of  the  stomach,  or  subsiding  as  a  sediment  in  the  liquid 
contents.  The  following  process  for  detecting  the  acid  may  be 
then  adopted.  The  suspected  oxalate,  previously  well  washed, 
should  be  boiled  for  about  twenty  minutes,  witli  an  equal  weight 


PRESENCE  IN  FOOD.     ON  AETIOLES  OF  CLOTHING.  239 


of  piu-e  carbonate  of  potash.    A  partial  double  decomposition  takes 

place  :  the  undissolved  residue  containing  some  carbonate  of  lime, 

and  the  liquid  some  oxalate  of  potash.  The  liquid  may  be  filtered, 
neutralized  by  diluted  nitric  acid,  and  then  tested  with  the  tests 
already  described  for  oxalic  acid. 

Oxalic  acid  has  not  been  found  in  the  fluids  of  the  stomach 
and  intestines  except  in  those  cases  in  which  it  has  been  taken  as 
a  poison.  It  is  not  a  constituent  of  any  of  the  secretions  of  the 
body.  There  are  two  vegetable  articles  of  food  which  contain 
it  in  the  form  of  soluble  acid  oxalate— namely,  common  sorrel 
{rumex  acetosa)  much  used  as  an  esculent  herb  on  the  continent,  and 
the  garden  rhubarb  or  pie-plant  {rhe^m  rhapontictim),  the  leaf-stalks 
■  of  wdiich  are  largely  consumed  as  a  substitute  for  fruit  in  England. 
The  proportion  of  acid  oxalate  in  sorrel,  is  less  than  an  ounce  to 
one  gallon  of  juice.  This  is  so  small  that  it  could  create  no  diffi- 
culty in  the  chemical  analysis,  and  unless  symptoms  of  poisoning 
had  existed,  no  question  could  be  raised  to  affect  the  value  of  the 
chemical  evidence.  The  presence  of  the  vegetable  substance  in 
the  stomach,  would  sufficiently  explain  the  existence  of  traces  of 
oxalic  acid. 

The  proportion  of  oxalic  acid  in  the  combined  state  present  in  the 
leaf-stalks  of  edible  rhubarb,  has  not  been  accurately  determined, 
and  it  is  probably  liable  to  variation  according  to  the  stage  of  growt.h 
of  the  plant.  Enormoiis  quantities  of  it  are  consumed  annually 
in  tills  metropolis,  but  we  never  hear  of  any  accident  from  its 
use.  The  following  case,  from  the  '  Medical  Gazette '  (vol.  38, 
p.  40),  is  the  only  instance  in  which  symptoms  resembUng 
those  of  irritant  poisoning  are  stated  to  have  been  caused  by  this 
vegetable.  A  faniily  of  four  persons,  after  eating  very  freely  of 
the  leaves  of  the  domestic  rhubarb  or  pie-plant,  boiled  and  served 
as  '  greens,'  were  all  of  them  shortly  afterwards  seized  with  severe 
vomiting.  In  one  of  these  persons  the  attack  was  followed  by 
gastritis  ;  but  the  others  recovered  soon  after  the  vomiting.  It  is 
stated  in  the  same  journal,  from  an  analysis  by  Dr.  Long,  that 
one  pound  of  the  plant  yielded  twenty-four  grains  of  oxalic  acid  ; 
but  as  the  smallest  quantity  of  acid  known  to  have  destroyed  life 
has  been  sixty  grains,  it  is  not  probable  that  any  person  could  eat 
sufficient  to  place  his  life  in  danger. 

On  articles  of  clothing. — When  there  is  no  other  source  of  evi- 
dence, the  acid  may  be  detected  on  cloth,  linen,  or  paper.  It  does 
not  corrode  these  substances  like  a  mineral  acid,  but  it  slowly  pro- 
duces reddish  brown  or  orange-coloured  spots  on  black  cloth  with- 
out destroying  the  fibre.  Unless  the  stuff  has  been  washed,  the 
acid  remains  in  the  fabric  and  may  there  be  detected  by  boiling 
the  stained  portion  in  water.  In  Reg.  v.  Morris  (C.  C.  C.  December 
1866)  it  was  proved  that  the  prisoner  had  attempted  to  administer 
a  liquid  poison  forcibly  to  her  daughter,  a  girl  aged  six  years.  It 
was  sour  in  taste,  made  her  lips  smart,  and  caused  vomiting. 
There  was  dryness  of  the  lips,  and  inflammation  of  the  lining 
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membrane  of  the  mouth.  No  portion  of  the  substance  adminis- 
tered could  be  procured,  but  a  crystalline  deposit  of  oxalic  acid 
was  obtained  from  some  stains  on  the  dress  of  the  child.  The 
woman  was  convicted. 

Dr.  White  (U.S.)  has  published  an  elaborate  report  of  a  case 
of  poisoning  with  oxalic  acid,  in  which  the  symptoms  and  appear- 
ances are  contrasted  with  those  caused  by  disease,  and  compared 
with  those  usually  assigned  to  oxalic  acid.  The  poison  was  not 
detected  in  the  contents  of  the  stomach,  bvit  the  sheets  of  the  bed 
on  which  the  patient  had  vomited,  yielded  from  one  to  two  grains 
of  oxalic  acid !  The  patient  lived  forty  hours  after  vomiting  had 
set  in.    ('  Boston  Med.  and  Surg.  Jour.'  Jan.  27,  1870.) 

Quantitative  analysis. — The  qviantity  of  oxalic  acid  present  in  a 
measured  portion  of  any  mixture  may  be  determined  by  neutra- 
lising the  acid,  precipitating  it  entirely  with  a  solution  of  acetate  of 
lead  and  weigliing  the  dry  residue  thus  obtained.  The  quantity  of 
crystallized  oxalic  acid  may  be  calculated  from  the  amount  of  dry 
oxalate  of  lead  obtained  from  the  liquid.  100  grains  of  dry  oxalate 
are  equivalent  to  42  grains  of  crystallized  oxalic  acid.  To  connect 
weight  with  measure,  it  may  be  stated  that  a  teaspoonful  of  the 
small  crystals  of  oxalic  acid  weighs  76  grains,  and  tliree  teaspoon- 
fuls  correspond  to  half  an  ounce  (avoirdupois)  by  weight. 


CHAPTER  28. 

POISONING  WITH    TARTABIC    ACID.  EFFECTS    OF    ACETIC  ACID.  VINEGAR.  

PYEOGAXLfC  ACID.  CARBOLIC  ACID.— OIL  OF  TAR. — CEBASOTB, — SYMP- 
TOMS AND  APPEARANCES   PRODUCED    BY   THESE  COMPODNDS.  POISONING 

WITH  PICRIC  OR  CARBAZOTIC  ACID. 

TAKTARIC  ACID. 

Tartauic  acid  has  been  generally  considered  not  to  possess  any 
poisonous  properties  ;  but  one  case  at  least  is  on  record,  in  which 
there  was  no  doubt  that  this  acid  had  acted  as  an  irritant,  and  de- 
stroyed life.  The  case  referred  to  was  the  subject  of  a  trial  for 
manslaughter  at  the  Central  Criminal  Court,  in  January  1845. 
(Beg.  V.  Watkins.)  The  accused  gave  the  deceased,  a  man,  *t.  24, 
by  mistake,  one  ounce  of  tartaric  acid  instead  of  aperient  salts.  The 
deceased  swallowed  the  whole,  dissolved  in  half  a  pint  of  warm 
water,  at  a  dose  ;  he  immediately  exclaimed  that  he  was  poisoned  : 
he  complained  of  a  burning  sensation  in  his  throat  and  stomach,  as 
though  he  had  drunk  oil  of  vitriol,  and  that  he  could  compare  it  to 
nothing  but  being  all  on  fire.  Soda  and  magnesia  were  adminis- 
tered with  diluent  drinks.  Vomiting  set  in,  and  this  sjnnptom 
continued  until  death,  wHch  took  place  nine  days  afterwards.  On 
inspection,  nearly  the  whole  of  the  alimentary  canal  was  found 
highly  inflamed.    The  accused  admitted  that  he  had  made  a  mis- 
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take,  and  tai'taric  acid  was  found  intlie  dregs  of  the  cup.  The  jury 
acquitted  the  prisoner,  4.  r 

Another  case  of  poisoning  by  this  acid,  with  a  report  ot  the 
results  of  analysis,  has  been  published  by  M.  Devergie.  (  Ann. 
d'Hyo- '  1851,  vol.  2,  p.  432.)  This  case  gave  rise  to  a  controversy 
between  the  late  M.  Orfila  and  M.  Devergie,  the  points  m  dispute 
relatino-  chiefly  to  the  processes  for  the  detection  of  the  acid  in  the 
stomach  and  tissues.  (See  'Ann.  d'Hyg.'  1852,  vol.  1,  pp.  199,  382, 
and  vol.  2,  p.  230.)  .  ^    ^  ^  . , 

M.  Tardieu  describes  among  the  appearances  a  persistent  fluid- 
ity of  the  blood,  and,  further,  that  tliis  liquid  acquires  the  colour 
of  red  currant  juice.  It  communicates  this  colour  to  the  tissues  ; 
and  in  the  substance  of  the  organs,  especially  of  the  lungs,  there 
are  apoplectic  effusions.  ('  Sur  I'Empoisonnement, '  1867,  p.  253.) 
There  can  be  no  doubt  that  this  acid  is  absorbed,  and  that,  like 
oxalic  acid,  it  produces  certain  changes  in  the  blood.  Dragendorff 
states  that  it  is  decomposed  in  the  body,  and  is  eliminated  by  the 
urine  only  in  very  small  quantity. 

Dr.  Mitscherlich  has  performed  with  this  acid  a  series  of  ex- 
periments on  animals,  which  tend  to  prove  that  it  is  not  an  active 
poison.  He  found  that  wliile  the  animal  was  under  its  influence 
its  breathing  was  accelerated,  and  it  then  became  laborious  and 
slow.  Great  debility  was  a  prominent  symptom,  and  soon  ended 
in  paralysis,  death  being  preceded  by  slight  spasms.  He  con- 
sidered this  acid  to  be  less  noxious  than  the  citric.  Half  an  ounce 
was  given  to  a  small  rabbit,  and  proved  fatal  in  one  hour  ;  three 
drachms  killed  a  similar  animal  in  forty  minutes  ;  and  two  drachms, 
given  to  a  middle-sized  rabbit,  prodiiced  no  efiects.  In  the  fatal  ■ 
cases,  it  was  not  found  to  excite  inflammation  of  the  small  intestines. 
Tartaric  acid  appears  to  enter  into  the  blood,  and  to  act  by  absorp- 
tion, for  Wohler  detected  it  as  acid  tartrate  of  lime  in  the  urine 
of  animals  to  which  he  had  administered  it.  ('  Med.  Times,'  Sept. 
1845,  p.  341.)  Sir  R.  Clu'istison  states  that  he  has  given  to  cats  one 
di-achm  of  this  acid  in  solution,  without  apparently  producing  any 
inconvenience  to  the  animal !  and  that  a  surgeon  of  his  acquaintance 
had  known  six  drachms  of  tartaric  acid  to  have  been  taken  by  an 
adult,  in  mistake  for  carbonate  of  potash,  without  exciting  un- 
pleasant symptoms.    (' On  Poisons,' p.  227.) 

Treatment. — The  same  as  in  poisoning  by  oxalic  acid 

Chemical  Analysis. — Tartaric  acid  in  powder  is  known  by  the 
following  characters  : — 1.  When  heated  on  platinum-foil  it  burns 
with  a  pale  reddish-coloured  flame  evolving  a  peculiar  odoiu-  and 
leaving  an  abundant  residue  of  carbon.  2.  It  forms  an  acid  solu- 
tion in  water,  which  when  moderately  concentrated  yields  a  granu- 
lar precipitate  with  a  few  drops  of  caustic  potash  slowly  added. 
(Bitartrate.)  A  little  alcohol  facilitates  the  precipitation.  3.  When 
a  few  drops  of  the  acid  solution  are  evaporated  on  glass,  it  crystal- 
Uzes  in  an  irregular  plumose  form.  4.  The  solution  is  precipitated 
white  by  lime  water,  when  the  latter  is  added  in  large  quantity ;  the 
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pi'ecipitate  being  immediately  dissolved  by  a  slight  excess  of  the  acid. 
5.  It  gives  no  precipitate,  or  only  a  slight  opacity  with  nitrate  of 
silver  (thus  known  from  oxalic  acid).  6.  It  is  not  precipitated  by 
chloride  of  calcium.  7.  When  exactly  neutralized  by  potash,  and 
nitrate  of  silver  is  added,  a  white  precijjitate  is  formed,  which  is 
immediately  blackened  and  reduced  to  the  state  of  metallic  silver 
on  heating  the  liquid  to  212°.  8.  Wlien  the  powdered  acid  is  heated 
with  strong  sulphuric  acid,  it  is  blackened. 

Organic  mixtures. — If  the  acid  be  not  discovered  in  the  stomach 
in  the  state  of  powder  or  crystals,  we  may  obtain  it  by  digesting  the 
contents  in  alcohol,  in  which  this  vegetable  acid  is  quite  soluble. 

ACETIC  ACID. 

This  acid  has  been  generally  excluded  from  the  class  of  poisons. 
Common  Vinegar,  which  contains  only  five  per  cent,  of  acetic  acid, 
has  been  often  taken  in  large  doses  without  injiirious  consequences. 
From  the  experiments  performed  by  Orfila  on  dogs,  and  from  one 
case  wliicli  he  reports  as  having  occurred  in  the  human  subject, 
acetic  acid,  when  concentrated,  appears  to  exert  an  irritant  action 
on  the  body.    ('  Annales  d'Hygiene,'  1831,  vol.  2,  p.  159  ;  also 
'  Toxicologic,'  vol.  2,  p.  198.)  Tliis  is  not  more  than  we  might  have 
expected,  seeing  that  the  concentrated  acid  is  highly  corrosive. 
In  the  case  referred  to,  the  deceased,  a  girl,  eet.  19,  was  found 
dying  on  the  highway.    She  suffered  from  convulsions,  complained 
of  pain  in  the  stomach,  and  died  in  a  short  time.    On  inspection, 
the  stomach  was  found  neither  softened  nor  corroded,  but  its 
mucous  membrane  near  the  pylorus  was  almost  black.    The  mucous 
glands  were  prominent,  and  the  vessels  were  filled  with  dark 
coagulated  blood.    There  can  be  no  doubt  that  the  glacial  acetic 
acid,  from  its  well-known  solvent  action  on  animal  substances, 
would  operate  as  a  corrosive  poison  and  destroy  Life.    A  fatal  case 
of  poisoning  with  this  liquid  occurred  at  Plumstead  in  August 
1873.    A  woman  gave  by  mistake  to  her  child,  set.  2  years,  a  dose 
of  glacial  acetic  acid  which  had  been  used  for  removing  warts. 
The  child  suffered  the  most  intense  pain,  and  died  in  about  tliirty- 
six  hours.    No  post-mortem  examination  was  required  for  the 
coroner's  inquest  1 

These  remarks  equally  apply  to  Aromatic  acetic  acid,  which  con- 
tains ninety  per  cent,  of  glacial  acetic  acid,  combiiied  with  some 
aromatic  oils.  In  one  case  in  wliich  this  was  incautiously  used,  it 
produced  corrosion  and  inflammation  of  the  lining  membrane  of 
the  nostrils  and  soft  palate.  The  treatment  would  consist  in  the 
free  administration  of  milk  and  carbonate  of  soda. 

Vinegar,  which  mav  be  regarded  as  an  organic  mixture  con- 
taining a  small  proportion  of  acetic  acid,  may  be  examined  by  dis- 
tilling a  portion,  and  testing  the  distilled  liquid  for  the  acid. 
Vinegar,  as  it  exists  in  commerce,  always  contains  a  small  quantity 
of  sulphiu-ic  acid,  and  occasionally  traces  of  arsenic,  lead  and  copper. 
In  general  it  is  easily  recognized  by  its  odour.    Pelletan  observed, 
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in  the  case  of  a  child,  that  the  abiise  of  vinegar  led  to  a  thinning 
of  the  mucous  membrane  of  the  stomach  ;  and  Landerer  remarked 
that  the  milk  of  a  wet-nurse  who  had  been  in  the  habit  of  taking 
large  quantities  of  the  Vinegar  of  Roses,  became  thin,  very  acid, 
and  deficient  in  casein  and  oil.  The  infant  which  she  was  suckling 
(n-adually  wasted  and  died,  and  the  woman  herself  sufi'ered  severely. 
(HeUer's  '  Ai-chiv.'  1847,  2  H.  S.  185.) 

Analysis. — Acetic  acid,  if  in  the  free  state,  would  be  perceptible 
by  its  odour.  It  may  be  separated  from  the  contents  of  the  stomach 
by  distillation.  It  forms  a  dry  crystallizable  salt  with  soda  from 
which  strong  acetic  acid  may  be  obtained  by  heating  it  with  sul- 
phuric acid. 

PYBOGALLIC  ACID. 

Poisonous  properties  have  been  attributed  to  this  well-known 
substance,  which  is  so  much  employed  in  photography.  I  have 
not  met  with  any  case  of  poisoning  by  it  in  the  human  subject  ; 
but  according  to  M.  Personne,  it  operates  powerfully  on  animals.  ^ 
Two  healthy  dogs  were  selected,  and  into  the  stomach  of  one  a 
dose  of  two  grains  of  pure  pyrogalUc  acid,  dissolved  in  water,  was 
injected  ;  and  twice  this  quantity  was  administered  to  the  other 
dog.  The  animals  died  after  fifty  and  sixty  hours  respectively. 
The  symptoms  are  said  to  have  resembled  those  of  phosphorus- 
poisoning,  and  after  death  the  muscular  tissue  of  the  heart  was 
found  in  each  case  to  have  undergone  fatty  degeneration  1  The 
acid  is  supposed  to  act  like  phosphorus  in  arresting  oxidation 
changes  by  absorbing  and  removing  oxygen.  The  alkalinity  of  the 
blood  would  favour  this  chemical  action.  ('  Medical  Press,'  Decem- 
ber 1869  ;  '  Amer.  Jour,  of  Med.  Sci.'  July  1870,  p.  275.) 

CARBOLIC  ACID.     PHENIC  ACID.     OIL  OP  TAR.  CREASOTB. 

The  oU  of  tar  whether  obtained  from  wood  or  coal  acts  as  a 
powerful  irritant.  In  1832,  about  ten  draclims  of  it  caused  the 
death  of  a  gentleman,  to  whom  it  had  been  sent  by  mistake  for  a 
black  draught.  The  druggist  who  sent  it  was  tried  for  manslaughter, 
but  acquitted.  The  irritant  properties  of  wood-tar  are  chiefly 
owing  to  creasote,  and  of  coal-tar  to  carbolic  acid.  The  latter  has 
come  into  considerable  use  of  late  years. 

Carbolic  or  Phenic  Acid  is  a  solid  crystalline  product  of  the 
fractional  distillation  of  the  oil  of  coal-tar.  In  an  impure  state  it  is 
a  black  tarry-looking  Liquid,  and  has  been  long  known  as  impiu-e  crea- 
sote. The  crystals  of  pure  carbolic  acid  melt  at  95°,  and  the  oily- 
looking  liquid  boils  and  is  entirely  volatilized  at  370°.  It  is  sold 
commercially  in  a  liquid  form.  Many  instances  of  poisoning  by  this 
substance  are  now  on  record,  the  greater  number  having  arisen  from 
accident.  Five  deaths  are  recorded  to  have  taken  place  from  it 
in  the  years  1863-7.  It  has  such  a  powerful  odour  and  taste 
that  it  could  not  be  easily  administered  with  homicidal  intent.  In 
a  concentrated  form  it  has  a  strong  local  action,  and  is  a  corrosive 
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irritant,  but  it  also  affects  tlie  brain  like  a  narcotic  poison.  It  acts 
on  the  unbroken  skin,  whitens  it,  hardens  it,  and  destroys  its  sensi- 
bility for  some  time.  It  acts  in  a  similar  way  on  the  mucous  mem- 
brane, whitening,  hardening,  and  corrugating  it.  In  three  instances 
it  is  reported  to  have  destroyed  life  as  the  result  of  external  ap- 
plication. (  'Brit.  Med.  Journal,'  Oct.  8,  1870.)  In  one  case  the 
person  died  in  two  hours.  The  acid  had  been  rubbed  into  the  skin 
to  cure  the  itch.  ('  Pharm.  Jour.'  March  22,  1873.)  A  girl  under 
five  years  of  age  died  from  the  absorption  of  this  poison.  An 
incision  had  been  made  in  the  arm  in  a  surgical  operation.  The 
wound  was  covered  with  lint,  soaked  in  carbolic  acid,  but  -without 
actual  contact.  In  one  hour  the  child  was  found  insensible,  and 
the  face  livid.  She  passed  into  a  state  of  complete  coma,  and  died 
half  an  hour  later.  ('  Amer.  Jour.  Med.  Sci.  '  July  1873,  p.  280  ; 
also  '  Lancet,'  June  7,  1873.) 

The  acid  has  a  powerful  local  action.  A  girl,  set.  13,  had  a 
splinter  beneath  her  nail.  This  was  removed,  and  the  tip  of  the 
finger  was  dipped  into  a  bottle  half  full  of  carbolic  acid.  There 
was  no  j)ain.  A  linen  compress  saturated  with  the  acid  was  tied 
round  the  finger.  On  the  following  day  this  portion  of  the  finger 
was  of  a  grey  colour,  and  completely  insensible.  The  part  morti- 
fied, and  on  the  fifteenth  day  the  finger  was  removed.  It  was  dry, 
horny,  and  mummified.  (Bouchardat,  'Ann.  de  The'rapeut.'  1874, 
p.  214.)  A  ciiild,  set.  4i,  had  an  operation  performed  on  the  ann, 
requiring  an  incision  four  inches  long.  The  wound  was  covered  with 
lint  soaked  in  pure  carbolic  acid.  In  spite  of  the  attempt  to  pre- 
vent direct  contact,  the  acid  had  penetrated  into  the  wound  and 
had  been  absorbed.  Symptoms  of  poisoning  came  on,  followed  by 
complete  coma  and  death  in  half  an  hour.  ('Am.  Jour.  Med.  Sci.' 
July  1873,  p.  279.) — It  thus  operated  as  a  cerebral  poison. 

Symptoms  and  Appearances. — When  the  poison  is  swallowed  in 
solution  in  a  moderately  concentrated  state,  the  patient  experiences 
a  hot  burning  sensation,  extending  from  the  mouth  to  the  stomach. 
The  symptoms  come  on  in  the  act  of  swallowing  ;  the  lining  mem- 
brane of  the  mouth  is  whitened  and  hardened.  There  is  severe 
pain  in  the  stomach,  with  vomiting  of  a  frothy  mucus.  The  skin 
is  cold  and  clammy,  the  lips,  eyelids,  and  ears  are  livid  ;  the  puLse 
120  and  intermittent  ;  breathing  difficult,  with  frothing  at  the 
mouth.  There  is  insensibihty,  which  comes  on  speedily,  and 
rapidly  passes  into  coma  with  stertorous  breathing  ;  a  strong  odour 
of  carbolic  acid  in  the  breath  and  in  the  room  ;  the  pupils  are  con- 
tracted and  insensible  to  light.  The  fteces  and  urine,  when  passed, 
have  been  dark-coloured.  These  symptoms  show  that  carbolic  acid 
is  really  a  cerebral  poison. 

Among  the  appearances  after  death  the  following  have  been 
observed  :  the  interior  of  the  mouth  and  ja\vs  wliitened,  sometuues 
coiToded  ;  the  oesophagus  also  is  white,  hard,  and  connigated.  The 
coats  of  the  stomach  have  presented  a  horny  consistency,  -without 
any  signs  of  inflammation.    The  lungs  liave  been  found  gorged 
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with  dark-colonred  blood,  and  the  bronchia  filled  with  a  brown-red 
thick  mucus.         ^^^^^^^^^^^  ^   ,,,igtake  a  solution  of  the  acid  in 
water  which  had  been  prepared  as  a  disinfectant.    He  was  almost 
immediately  attacked  with  sickness,  cold  sweats,  stupor  and  msen- 
sibiUtv     These  symptoms  were  followed  by  coma,  a  general  los.  ot 
sensibility,  and  paralysis  of  all  reflex  movements.    The  cornea  and 
coS  uncti^v;i  were  insensible,  and  the  pupils  much  contracted  ;  the 
breathing  frequent  and  stertorous;  the  pulse  small  and  quick  (12U). 
No  urine  had  been  passed,  but  some  which  was  drawn  off  by  a  catheter 
had  a  purple  tint,  and  smelt  strongly  of  the  acid.    The  man  was 
bled     The  blood  was  thick,  of  a  dark-brown  colour,  and  this  also 
had  a  strong  odour  of  the  acid.    Owing  to  the  paralysed  state  ot 
the  pharynx  he  was  unable  to  swallow.    The  man  died  on  the  same 
day,  apparently  asphyxiated.    (Bouchardat,   'Ann.  de  Therap. 
1873,  p.  97  ;  also  J  874,  p.  215.) 

Ill  October  1867,  a  child,  under  two  years  of  age,  swallowed 
about  two  teaspoonfuls  of  the  ordinary  brown  hquid  sold  as  car- 
bolic acid.    She  was  brought  to  Guy's  Hospital,  and  was  seen  ten 
minutes  after  swallowing  the  poison.    She  was  quite  insensible  : 
the  pupils  were  contracted  and  insensible  to  hght  ;  the  conjunc- 
tiva insensible  ;  pulse  120  ;  skin  cold  and  clammy  :  lips  blue  ; 
respiration  much  impeded.    There  was  a  strong  tarry  odour  iii  the 
breath     The  child  had  vomited  a  little  frothy  fluid.    She  had  lost 
the  power  of  swallomng.    Tracheotomy  was  performed  to  reheve 
the  breathing.    The  child  died  twelve  hours  after  taking  the  poison. 
It  vomited  a  few  hours  before  death,  a  quantity  of  liquid  smelling 
strongly  of  carbolic  acid,  and  at  this  time  the  pupils  became  sensi- 
tive to  light. 

On  insjiection,  the  lining  membrane  of  the  mouth,  fauces  and 
oesophagus  was  white  and  dense  :  it  was  easily  detached.  There 
were  patches  of  redness  about  the  stomach,  chiefly  on  the  rugte. 
The  bronchi  contained  a  brown-red  thick  mucus,  which  choked  the 
tubes  ;  it  contained  blood,  and  smelt  strongly  of  carbolic  acid. 
Its  surface  was  pinkish  red,  and  there  were  patches  of  thin  false 
membrane  adliering  to  it.    The  lungs  were  gorged  Avith  blood,  and 
had  a  tarry  odour.    The  cause  of  death  appears  to  have  been  chiefly 
the  injm-y  done  to  the  lungs  and  air-passages.    ('  Guy's  Hosp.  Rep. ' 
1868,  p.  234.)    Other  fatal  cases,  with  the  symptoms  and  appear- 
ances resembling  the  above,  will  be  found  in  the  '  Lancet '  for  1873, 
(vol.  1,  pp.  302,  816.)    In  the  same  volume,  p.  821,  a  case  is  re- 
ported in  which  the  diluted  acid  was  injected  by  mistake  into  the 
vagina.    It  excoriated  all  the  surrounding  parts. 

Fatal  dose.— A  woman  died  from  swallowing  a  wine-glassful  of 
carbolic  acid,  probably  a  weak  aqueous  solution.  She  did  not 
speak  after  taking  it,  and  died  in  about  half  an  hotir.  ('Pharm. 
Jour.'  July  1872,  p.  75.)  In  1867,  a  cliild,  under  two  years,  died 
in  twelve  hours  from  two  teaspoonfuls  of  the  ordinary  brown 
liquid  carbolic  acid.    ('  Guy's  Hospital  Reports,'  1867,  p.  233.)  In 
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another  case  a  tablespoonful  killed  a  young  man.  In  a  case  wliicli 
occurred  to  Mr.  Jeffreys,  an  adult  died  in  fifty  minutes  after  taking 
from  one  to  two  tablespoonfuls  of  the  liquid  acid.  (See  Huse- 
mann's  '  Jahresbericht,'  1872,  p.  523.)  A  case  is  reported  in  the 
*  Lancet '  (1873,  p.  302)  in  which  death  took  place  in  less  than  an 
hour. 

Treatment.-— In  spite  of  severe  symptoms  there  may  be  recovery. 
A  man  drank  by  mistake  between  two  and  three  drachms  of  the 
acid.  He  immediately  fell  in  an  insensible  state  and  was  convulsed. 
He  was  seen  by  a  medical  man  in  eighteen  minutes.  He  appeared 
then  to  be  moribund.  The  extremities  were  cold,  the  pulse  was 
scarcely  perceptible,  the  heart's  action  irregvilar,  the  breathing  ster 
torous,  he  was  quite  insensible  and  was  in  a  state  of  intense  trismus 
(lockjaw).  The  contents  x)f  the  stomach  were"  drawn  off.  The  man 
rapidly  recovered,  but  for  some  days  he  suffered  from  irritation  of 
the  throat  and  gastritis.  ('Amer.  Jour.  Med.  Sci.'  1873,  p.  566.) 
The  recovery  in  tliis  case  was  entirely  due  to  the  early  removal  of 
the  poison  from  the  stomach  by  the  stomach  pump.  This  is  the 
best  plan  of  treatment,  and  as  the  patient  is  usually  insensible,  it 
is  easily  carried  out.  The  stomach  should  be  well  washed  out  with 
tepid  water  until  the  smell  has  disappeared. 

Analysis. — The  strong  and  peculiar  odour  perceptible  in  the 
lareath,  in  the  vomited  matters,  and  in  the  room,  generally  suffice 
to  indicate  the  nature  of  the  poison.  Carbolic  acid  is  partially  dis- 
solved by  water,  and  is  very  soluble  in  alcohol,  ether,  or  solution 
of  potash.  It  has  no  acid  reaction,  but  it  gives  a  greasy  stain 
to  paper,  and  burns  with  a  smoky  flame.  The  watery  solution 
is  slightly  acid.  There  is  no  test  for  its  presence  so  delicate  as 
the  odour.  It  may  be  separated  feam  the  contort?  of  the  sto- 
mach by  washing  them  with  ether,  decanting  the  ethereal  liquid, 
and  allowing  the  ether  to  evaporate.  Oily-looking  globules  are 
thus  obtained,  having  the  peculiar  odour  of  carbolic  acid,  and  more 
■or  less  brownish  coloured.  On  mixing  these  with  water,  and  adding 
a  persalt  of  iron,  the  liquid  acquires  a  dark  purple  or  inky  colour. 
Bromine  gives  a  wlute  precipitate  Avith  a  weak  aqueous  solution 
readily  soluble  in  an  excess  of  carbolic  acid. 

The  poison  has  been  detected  in  the  urine  by  distdhng  tliis 
liquid  with  sulphuric  acid.  It  gives  to  the  urine  a  dark  colour  and 
at  the  same  time  imparts  to  it,  its  peculiar  odour.  Hoffmami  de- 
tected it  in  the  urine  of  dogs  and  cats  which  had  been  killed  by 
carbolic  acid  in  from  twenty-four  to  sixty  hours.  (Dragendorff, 
^Man.  de  Tox.'  1873,  p.  515.) 

Coralline. — There  is  a  derivative  of  carbolic  or  phenic  acid,  under 
the  name  of  coralline,  to  which  MM.  Tardieu  and  Roussin  assign 
poisonous  properties.  As  a  dye-stuff  it  constitutes  a  large  branch 
of  manufacture  ;  it  is  used  for  dyeing  silk  and  woollen  of  a  red 
colour,  as  also  for  paper  staining.  By  oxidation  the  phenic  is  con- 
verted into  rosolic  acid,  and  this  acid,  by  combination  with  am- 
monia, produces  the  red  compound  called  coralline.    The  yellow 
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coralline  is  simply  a  modification  of  rosoHc  acid.  Arsenic  does  not 
enter  into  the  composition  of  either. 

These  dyes,  when  used  for  socks  and  stockings,  have  been  ob- 
served to  cause  a  vesicular  eruption  on  the  skin.  This  local  action 
has  been  followed  by  some  constitutional  disturbance.  ('Ann. 
d'Hyg.'  1869,  vol.  1,  p.  2(32.)  (MM.  Tardieu  and  Roussin  found 
that  the  coralline  dye  could  be  extracted  by  alcohol,  and  further 
that  a  dog  and  a  rabbit  were  killed  by  the  injection  of  a  portion  of 
it  under  the  skin.  The  dyed  articles  were  said  to  be  of  English 
manufacture..  These  efiects  were  clearly  due  to  the  local  irritation 
of  the  skin  set  up  by  this  noxious  dye. 

Aniline  red  has  also  been  used  for  dyeing  silk  and  woollen,  biit 
in  this  case,  the  effects  have  been  traced  to  the  action  of  arsenic 
left,  as  an  impurity  in  the  coloured  compound.  Coralline  red  is 
insoluble  in  cold  water.  It  is  very  soluble  in  boiling  alcohol.  The 
colour  is  not  changed  by  alkalies.  Aniline  red  is  soluble  in  cold 
water  ;  the  colour  is  destroyed  by  ammonia,  but  reappears  on  the 
addition  of  an  acid.  Public  attention  has  been  directed  to  the 
noxious  effects  produced  by  these  dyes  when  employed  for  articles 
of  clotliing  worn  next  to  the  skin,  but  in  this  country  there  is  no 
sanitary  law  to  prevent  their  manufacture  and  sale. 

PICRIC  OR  CARBAZOTIO  ACID. 

This  is  a  solid  crystalline  acid,  usually  seen  in  yellow  prisms, 
having  an  intensely  colorific  power.  In  the  first  edition  of  this 
work  it  was  briefly  noticed  as  a  poison  operating  as  a  narcotico- 
irritant  on  animals,  i.e.  affecting  the  brain  and  spinal  marrow.  Ten 
grains  sufficed  to  Idll  a  dog  in  less  than  two  hours.  The  prominent 
sjnnptoms  were  tremor  of  the  limbs,  stupor  and  convulsions. 
After  death  the  inner  coat  of  the  stomach  and  intestines,  the 
muscles,  skin,  and  the  blood-vessels  throughout  the  body  were 
found  to  be  more  or  less  dyed  of  an  intensely  yellow  colour.  This 
staining  of  the  tissues  furnished  a  clear  proof  that  the  acid  had 
been  carried  into  the  blood  by  absorption.  The  late  Dr.  Calvert 
proposed  to  utilize  this  property  by  causing  the  acid  to  be  mixed 
in  small  proportion  with  arsenic  and  other  colourless  poisons.  The 
staining  of  the  skin  and  conjunctiva  during  life  and  the  yellow 
colouring  given  to  the  muscles  and  viscera  in  the  event  of  death, 
would,  it  was  supposed,  reveal  the  fact  of  poisoning.  Indepen- 
dently of  colour,  it  possesses  an  intensely  bitter  taste,  and  thus 
would  impart  a  strong  taste  to  tasteless  poisons.  As  the  substance 
is  itself  a  poison,  the  suggestion  was  never  carried  into  practice. 

In  cases  of  poisoning  with  this  acid,  the  urine  which  is  first 
passed,  is  of  a  yellow  colour,  showing  that  the  acid  is  eliminated  by 
the  kidneys. 

From  its  intense  bitterness,  picric  acid  is  said  to  have  been  at  one 
time  employed  in  the  brewing  of  ale  as  a  substitute  for  hops.  Its 
Ijresence  in  beer  may  be  generally  known  by  the  liquid  giving  a 
yellow  tint  to  white  filtering  paper. 
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AnaUjsis. — The  bitter  taste  and  yellow  colour  are  sufficient  to 
identify  picric  acid.  It  may  be  separated  from  organic  substances 
by  boiling  them  in  strong  alcohol  acidulated  with  hydrochloric  acid. 
This  liquid  may  be  concentrated  by  evaporation.  A  slip  of  flannel 
or  silk  is  dyed  of  an  intense  yellow  colour  when  immersed  in  the 
acid  decoction.  The  acid  may  be  separated  from  beer  by  a  similar 
process,  substituting  sulpluiric  for  hydrochloric  acid.  (Dragendorff, 
'  Man.  de  Toxicol.'  1873,  p.  510.)  It  has  been  stated  that  this  sub- 
stance, when  used  as  a  yellow  or  orange  dye  for  woollen  socks  and 
stockings,  has  given  rise  to  an  eczematous  eruption  on  tlie  skin. 
Although  it  possesses  locally  irritant  properties,  it  is  probable  that 
the  yellow  and  orange  dyes  referred  to  have  been  really  derived  from 
phenic  or  carbolic  acid. 
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CHAPTER  29. 

POISONING    BY    THE    ALKALIES.      POTASH,  SODA,  AND    THEIR  CARBONATES.  

SYMPTOMS.   APPEARANCES.  TREATMENT.  —  ANALYSIS.  AMMONIA  AND 

C.4.EB0NATE  OF  AMMONIA  (SAL  VOLATILE).  FATAL  ACTION  ON  THE  LUNGS.  

CHEMICAL  ANALYSIS  OP  AMMONIA. 

AiKAiiES.— The  alkaline  poisons  are  few  in  number  ;  but  the 
saline  combinations  which  they  form  are  very  numerous.  A  se- 
lection has  been  made  of  the  most  important  of  these  compounds, 
in  a  toxicological  point  of  view,  and  these  will  be  considered 
after  the  alkalies.  By  an  alkali  we  here  understand  a  substance 
soluble  in  water  and  alcohol.  Its  aqueous  solution  has  a  soapy  feel. 
It  corrodes  and  dissolves  many  organic  substances.  It  neutralizes 
acids  and  forms  salts.  Litmus  paper  reddened  by  an  acid  is  rendered 
acrain  blue  by  an  alkali.  The  most  delicate  test  of  alkalimty  m  a 
liquid  is  the  arsenio-nitrate  of  silver  (made  by  mixmg  equal  parts 
of  saturated  solutions  of  arsenious  acid  and  nitrate  of  silver),  it 
produces  in  a  solution  containing  a  very  small  portion  of  alkali,  a 
dense  yellow  precipitate  (arsenite  of  silver).  The  alkalme  poisons 
which  will  be  first  considered  are  Potash  and  Soda. 

POTASH  AND  SODA. 

Symptoms.— The  symptoms  produced  by  potash  and  soda  when 
taken  in  large  doses,  are  so  similar,  that  one  description  will  serve 
for  both.  It  must  be  observed,  that  cases  of  alkaline  poisoning  are 
extremely  rare,  and  have  been  hitherto  chiefly  the  result  of  acci- 
dent The  most  common  form  in  which  these  poisons  are  met  with, 
is  in  the  state  of  pearlash  (carbonate  of  potash)  and  soap-lees 
(carbonate  of  potash  or  soda  mixed  with  caustic  alkali).  ihe 
patient  experiences,  during  the  act  of  swallowng,  an  acrid,  caustic 
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ta.te-the  alkaline  liquid,  if  sufficiently  concentrated  softens  and 
coiiode  1^^^^  membrane  of  the  mouth.  There  is  a  Bensation 
S  Win- heat  in  the  throat,  extending  down  the  gullet  to  the  pit 
fi  t  rstoii.  Vomiting  is  not  always  observed  ;  bu  when  it 
does  occur  the  vomited  matters  are  sometimes  mixed  with  blood  ot 
a  diSrown  colour,  and  with  detached  portions  of  mucous  mem- 
Lane  JJSreffect  depending  on  the  degree  of  causticity  m  the  hquid  . 
Sowed  The  skin  is  cold  and  clammy-there  is  purging,  with 
le^  vL  in  the  abdomen,  resembling  colic.  The  pulse  is  quick 
and  feeble  In  the  course  of  a  short  time,  the  lips,  tongue,  and 
throat  become  swollen,  soft,  and  red. 

Zpearanccs  after  death. -In  recent  cases  there  are  strong  marks 
of  the  local  action  of  the  poison  on  the  mucoas  membrane  of  the 
mouth,  throat,  and  gullet.  This  membrane  has  been  found 
softened,  detached,  and  inflamed,  in  patches  of  a  deep  chocolate 
colot!i,-sometimes  almost  black.  The  same  appearance  has  been 
met  with  in  the  lining  membrane  of  the  laiynx  and  tradiea.  The 
stomach  has  had  its  mucous  surface  eroded  m  patches,  and  there  has 
been  partial  inflammation.  In  one  instance  as  the  result  of  the 
action  of  soda,  I  found  it  puckered  and  blackened. 

Dr  Barclay  has  reported  a  case  of  chronic  poisoning  by  potasn, 
wliich  fvmiishes  a  good  illustration  of  the  after-effects  and  appear 
ances  caused  by  this  poison.  A  woman,  aged  44  was  admitted  into 
Rt  George's  Hospital,  about  six  hours  and  a  half  after  she  had 
swallowed  a  quantity  of  American  potash,-probably  a  saturated 
solution  of  carbonate  of  potash  (American  pearlash).     bhe  had 
vomited  immediately  after  taking  it.    The  mouth  and  fauces  were 
much  corroded.    There  was  burning  pain  m  the  tliroat  and  gullet,, 
extending  downwards  to  the  stomach  ;  but  there  was  no  tenderness 
on  pressure.    Two  days  after  her  admission,  there  was  a  little 
vonntincr     The  mucous  membrane,  so  far  as  it  could  be  seen,  was 
destroyed  ;  there  was  some  difficulty  of  swallowing,  and  occasionally 
pain  after  food  had  entered  the  stomach.    In  about  a  month  there 
was  frequent  vomiting,  Avith  pain  on  pressure,  and  constipation  ; 
when  food  or  medicine  was  taken,  there  was  much  pam  m  tlie 
stomach,  and  in  a  short  time  the  food  was  ejected     As  the  case 
pro<Tessed,  nothing  could  be  retained  on  the  stomach,  and  shortly 
before  death  the  patient  was  supported  only  by  nutritive  injections. 
She  died  from  starvation  on  July  8,  about  tivo  months  after 
takint^  the  alkali.    On  inspection,  the  lower  part  of  the  guUet  was 
founcl  much  contracted,  the  lining  membrane  entirely  destroyed, 
and  the  muscular  coat  exposed.    The  external  coats  were  much 
thickened     The  cardiac  orifice  of  the  stomach,  where  the  ulcer- 
ation ceased,  was  considerably  contracted.    At  the  pyloric  end,  the 
mucous  lining  presented  a  large  and  dense  cicatrix,  obstructing 
all  communication  with  the  duodenum  except  by  an  orifice  no 
larger  than  a  ijrobe.    The  intervening  portion  of  the  stomach  was 
healthy,  as  were  also  the  large  and  small  intestines.    ('  Med.  Times 
and  Gazette,'  Nov.  26,  1853,  p.  554.)    Orfila  refers  to  two  cases  of 
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poisoning  by  carbonate  of  potash,  in  each  of  which,  lialf  an  ounce 
ot  this  substance  was  taken  by  mistake  for  aperient  salts  The 
patients,— two  young  men,  recovered  from  the  first  effects,  but 
ultimately  died  ;  the  one  three  months,  and  the  other  four  months, 
after  the  poison  had  been  taken.  ' 

The  secondary  fatal  effects  of  these  poisons  appear  to  be  due  to 
constant  purging,  great  irritability  of  the  stomach,  leading  to  inces- 
•   sant  vomiting,  or  loss  of  the  functions  of  this  organ  from  the  destruc- 
tion ot  the  lining  membrane,  and  stricture  either  of  the  gullet  or  of 
the  apertures  of  the  stomach-any  of  which  causes  may  destroy  life 
at  almost  any  period.    A  fatal  case  of  stricture,  produced  by  soap- 
lees  after  the  lapse  of  two  years  and  three  months,  is  reported  by 
Dr.  Basham  ('  Lancet,'  March  2,  1850).    The  constant  use  of  the 
alkalies  or  their  carbonates  appears  to  be  productive  of  latent  mis- 
cliief  :  yet  the  quantity  whicli  may  be  sometimes  taken  in  divided 
doses  without  destroying  life  is  enormous.    Dr.  Tunstall,  of  Bath 
relates  the  case  of  a  man  who  for  eighteen  years  had  been  in  the 
Habit  of  taking  bicarbonate  of  soda  to  remove  dyspepsia.    It  is 
stated,  that  for  sixteen  yeara  he  took  two  ounces  of  the  bicarbonate 
daily !    The  man  died  suddenly,  and  on  examining  the  stomach  it 
was  found  to  be  greatly  distended  and  extensively  diseased— con- 
ditions which  were  referred  by  Dr.  Tunstall  to  the  action  of  the 
bicarbonate  of  soda  ('  Med.  Times,'  Nov.  30,  1850,  p.  564). 

In  a  case  wliich  occurred  to  Dr.  Deutsch  (' Berlin  Med.  Zeituno-,' 
1857,  No.  51),  a  man,  est.  55,  drank  by  mistake  a  quantity  of  soap- 
lees,  containing  about  30  per  cent,  of  caustic  potash.    It  was  calcu- 
lated that  the  quantity  taken  must  have  contained  half  an  ounce 
of  potash,  of  which  a  fourth  part  was  considered  to  have  reached 
the  stomach.     He  was  seen  almost  immediately.     The  linino- 
membrane  of  the  mouth  and  throat  had  a  bluish-red  colour,  was 
separating  in  slu-eds,  and  easily  bled  on  being  touched.    The  man 
complained  of  an  insupportable  burning  pain  extending  from  the 
mouth  to  the  stomach,  a  nauseous  taste  and  a  constriction  in. the 
gullet.    He  could  not  swallow  :  any  attempt  at  swallowing  gave  rise 
to  constriction  of  the  throat.    Choking  and  an  inclination  to  vomit 
existed,  but  he  did  not  completely  vomit.    There  was  cold  per- 
spiration, with   paleness   of  the  face— collapsed  features,  slight 
convulsions— hiccough,  and  a  rapid,  small,  thready  pulse.  The 
abdomen  was  distended  and  tender  to  the  touch.    The  taking  of 
liquids  produced  vomiting  of  bloody  slu-eds  of  mucous  membrane. 
In  eight  days  the  inflammation  was  reduced.     After  six  weeks 
there  was  still  difficulty  of  swallowing  :  this  increased,  and  the  man 
died  from  starvation  twenty-eight  weeks  after  he  had  swallowed 
the  alkali.    On  inspection,  the  throat  and  upper  part  of  the  gullet 
presented  nothing  abnormal ;  but  the  gullet  became  thicker  and 
more  contracted  as  it  descended  to  the  stomach,  so  that  the  opening 
into  the  stomach  would  scarcely  admit  a  crow-quill.    This  was 
owing  to  a  thickening  of  the  mucous  membrane.    The  stomach 
was  empty,  small,  contracted,  and  bloodless,  but  free  from  any 
organic  changes  ('Med.  Times  and  Gaz.'  May  22,  1857,  p.  697). 
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The  following  case  was  admitted  into  Gny's  Hospital  in  Sept. 
1857  A  child,  under  two  years  of  age,  had  drunk  from  a  cup, 
about  an  hour  before,  a  mouthful  of  soap-lees.  In  the  covirse  of  an 
hour  or  two  difficulty  of  breathing  came  on  with  mtense  Heat  ot 
skin  The  child  died  twelve  hours  after  swallowing  the  tluia. 
The  mouth,  tongue,  and  ossophagus  had  a  yellowish- brown  liue, 
and  the  lower  part  of  the  latter  was  of  a  dark-brown  colour,  ine 
stomach  was  contracted,  and  the  mucous  membrane  was  of  a  pinK: 
hue  from  injection.  Near  the  pyloric  end,  the  rugte  were  of  a  claiK- 
brown  colour,  a  chemical  result  of  the  action  of  the  alkali,  iiie 
mucous  membranes  were  hard  and  had  a  horny  feel.  The  parts 
about  the  larynx  were  much  swollen.  (' Guy's  Hosp.  Reports,  la&y, 

stricture  of  the  oesophagus  is  one  of  the  results  of  this  form  of 
poisoning,  and  the  patient  may  die  at  a  long  period  after  taking 
the  poison.  Dr.  Ashm-st,  U.S.,  describes  the  case  of  a  girl,  £et. 
4,  who  died  from  this  cause,  two  years  after  swallowing  an  alkaline 
liquid.  The  oesophagus  was  found  contracted  to  three-eighths  of  an 
inch,  or  to  one-third  of  its  circumference,  towards  the  lower  part. 
('  Amer.  Jour.  Med.  Sci.'  Apiil  1871,  p.  394.) 

Fatal  dose  and  period  of  death.— The  most  rapidly  fatal  case 
which  I  have  found  reported,  is  that  of  a  boy,  who  died  m  three 
hours  after  swallowing  three  ounces  of  a  strong  solution  of  carbon- 
ate of  potash.  In  another  case,  a  child,  aged  3  years,  took  a  small 
quantity  of  a  concentrated  solution  of  pearlash,  wliich  had  deli- 
quesced, and  died  in  twenty-four  hours.  Death  was  caused  m  this 
instance  by  the  inflammation  induced  in  the  larynx  causing  an 
obstruction  to  breathing.  In  tliis  respect,  the  caustic  alkalies  may 
destroy  Hfe  like  the  mineral  acids— by  the  local  efiects  on  the  air- 
passages.  In  an  instance  which  was  communicated  to  me  by  a 
pupil,  a  lady  swallowed,  by  mistake,  one  ounce  and  a  half  of  the 
common  solution  of  potash  of  the  shops,  which  contains  about  five 
per  cent,  of  caustic  alkali.  She  recovered  from  the  first  symptoms 
of  irritation,  but  died  seven  weeks  afterwards,  from  pure  exhaustion 
— becoming  greatly  emaciated  before  her  death.  The  alkali  had 
probably  destroyed  the  lining  membrane  of  the  stomach,  and  had 
thus  impaired  digestion. 

Treatment. — We  may  administer  freely,  water  containing  acetic 
or  citric  acid  dissolved — lemon-juice,  or  the  juice  of  oranges. 
Demulcent  drinks,  as  albumen,  milk,  gruel,  or  barley-water,  will 
also  be  found  serviceable.  The  free  exhibition  of  oil  has  also  been 
found  useful. 

Chemical  analysis. — Caustic  potash  and  soda  are  known  from  their 
respective  carbonates  by  giving  a  brown  precipitate  with  a  solution 
of  nitrate  of  silver.  The  carbonates,  on  the  other  hand,  yield  a 
whitish-yellow  precipitate  and  eflervesce  with  acids .  Caustic  potash 
is  known  from  caustic  soda  by  the  following  characters  : — 1.  Its 
solution,  when  not  too  much  dihited  with  water,  is  precipitated 
of  a  canary-yellow  colour,  by  chloride  of  platinum.  2.  It  is 
precipitated  in  granular  white  crystals,  on  the  addition  of  an  excess 
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of  a  strong  solution  of  tartaric  acid.  This  test  answers  better 
by  adding  the  alkali  gradually  to  the  acid,  and  by  the  addition 
of  a  little  alcohol  to  the  mixture.  Caustic  soda  is  not  precipitated 
by  either  of  these  tests,  which  will  serve  equally  to  distinguish 
the  salts  of  potash  from  those  of  soda,  if  we  except  the  bin- 
oxalate  and  bitartrate  of  potash,  wliich,  from  being  but  little 
soluble  in  water,  are  not  precipitated.  3.  If  Ave  neutralize  the 
two  alkalies  by  diluted  nitric  acid,  and  crystallize  the  liquids  on 
a  slip  of  glass,  shovdd  the  allcali  be  potash,  the  crystals  will  be  in 
the  form  of  long  slender  fluted  prisms  ;  if  soda,  of  rhombic  plates. 
(See  figs.  6  and  7,  page  210,  ante.)  4.  A  fine  platinum  wire  may  be 
dipped  into  the  alkaline  liquid,  and  then  dried  by  holding  it  above 
the  flame  of  a  spirit-lamp.  In  this  way  a  tliin  filar  of  solid  alkali 
is  obtained  on  the  wire.  On  introducing  this  into  the  colourless 
part  of  the  flame,  if  it  be  potash,  the  flame  will  acquire  a  lilac 
colour  ;  if  soda,  a  rich  yellow  colour.  The  test  applies  to  the 
salts  of  the  two  alkalies.  Care  must  be  taken  that  tlie  platinimi 
wire  is  perfectly  clean.  When  the  quantity  of  alkali  or  alkaline 
salt  is  large,  the  experiment  may  be  performed  in  a  platinum  cap- 
sule, alcohol  being  added  to  the  salt,  and  the  mixture  boiled. 

The  carhonaies  of  potash  are  known  from  those  of  soda  by  the 
above  tests.  The  carbonate  is  known  from  the  bicarbonate  of  either 
alkali,  by  the  fact  that  the  former  yields  immediately  a  white 
precipitate,  with  a  solution  of  sulphate  of  magnesia,  wliile  the  latter 
is  unaff'ected  by  this  test  until  the  mixture  is  heated.  It  is  impor- 
tant for  the  analyst  to  remember  that  caustic  potash  and  soda,  their 
respective  carbonates,  and  the  sesquicarbonate  of  ammonia,  are 
often  contaminated  with  oxide  of  lead,  and  give  a  black  precipitate 
with  sulphuretted  hydrogen  or  hydrosulphuret  of  ammonia.  This 
happens  whenever  the  solutions  of  these  salts  have  been  kept  for 
some  time  in  flint-glass  bottles. 

In  liquids  containing  organic  matter. — Such  liquids  are  frothy: 
they  possess  an  alkaline  reaction,  a  peculiar  alkaline  odour,  and  are 
unctuous  to  the  feel.  Potash  and  soda  soften  and  dissolve  most 
kinds  of  animal  and  vegetable  matter.  They  also  act  upon  woollen 
articles  of  clothing.  If  the  organic  liquid  be  highly  alkaline,  and 
gives  out  no  odour  of  ammonia,  either  by  itself  or  on  distiUing  a 
portion  of  it  with  caustic  potash,  the  alkali  may  be  either  potash 
or  soda,  or  their  carbonates.  The  latter  would  be  known  by  the 
liquid  effervescing  on  adding  a  portion  of  it  to  an  acid.  The 
organic  liquid  may  be  evaporated  to  dryness,  then  heated  to  char 
the  animal  and  vegetable  matter,  and  the  alkali  will  be  recovered 
from  it  in  the  state  of  carbonate  by  digesting  the  incinerated 
residue  in  pure  alcohol.  It  has  been  also  recommended  to 
neutralize  by  muriatic  acid,  to  evaporate,  incinerate,  and  prociu-e 
the  alkali  for  analysis  in  the  state  of  chloride.  Mere  traces  of  these 
alkalies  furnish  no  evidence  of  poisoning,  since  all  the  animal 
liquids  and  solids  yield  soda,  and  many  of  them  potash.  In  no 
case  will  the  discovery  of  the  alkalies  be  any  proof  of  poisoning, 
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unless  the  alkali  be  in  large  quantity,  and  tlie  marks  of  its  action 
be  apparent  in  the  thi'oat  and  stomach. 

If  the  alkali  be  ammonia,  this  will  be  announced  by  the  odour, 
and  it  may  then  be  obtained  by  distillation.  H  it  be  m  «mall 
proportion,  this  can  afford  no  evidence  of  poisomng  ;  since  many 
Sal  fluids  contain  ammonia,  and  in  those  which  do  contain 
it  it  is  easily  generated  either  by  spontaneous  decomposition,  or 
sometimes  eveS  by  the  heat  required  for  distillation  with  potash. 
Should  the  alkali  be  in  large  quantity,  this  is  no  evidence  of  poison- 
ino-  by  it,  unless  we,  at  the  same  time',  discover  obvious  marks  ot  its 
local  action  on  the  mouth,  tlii-oat,  gullet,  and  stomach. 

According  to  the  experiments  of  Orfila,  potash  is  absorbed  and 
conveyed  into  the  blood.  The  alkali  is  eliminated  by  the  urme, 
which  is  thereby  rendered  alkaline,  men  he  gave  about  one 
draclim  of  potash  to  dogs,  the  presence  of  this  alkah  wa,s  detected 
after  the  lapse  of  six  hours  in  the  liver,  spleen,  and  kidneys. 
Owina  to  the  solvent  action  of  this  poison  on  fibrm  and  albumen, 
the  blood,  although  it  may  be  darker  in  colour,  is  never  found 
coagulated  in  the  vessels  after  death. 


AMMONIA. 


•j;r  t^._The  vapour  of  strong  ammonia  is  poisonous.  It  may 
destroy  life  by  producing  violent  inflammation  of  the  larynx  and 
of  the  luno-s.  The  vapour  produces  a  feeling  of  choking,  with  a 
sense  of  great  heat  in  the  throat  :  it  appears  to  suspend  the  power 
of  breathing,  and  the  pain  and  heat  in  the  tliroat  remain  for  a  long 
time  The%apour  is  often  most  injudiciously  employed  to  rouse 
a  person  from  a  tit.  A  case  is  on  record  of  J^n  epileptic  havmg  died, 
under  all  the  symptoms  of  croup,  two  days  after  the  application  of 
the  vapour  of  strong  ammonia  to  his  nostrils.  A  singular  case  of 
recovery  from  the  poisonous  effects  of  this  vapour,  by  Dr.  Souchard, 
wiU  be  found  in  the  '  Annales  d'Hygiene  '  (1841,  vol.  1,  P-  219). 

In  another  case  in  which  the  vapour  was  breathed  accidentally, 
in  the  manufacture  of  ice  from  liquefied  ammonia,  is  reported 
(Husemann's  'Jahresbericht,'  1872,  p.  1070);  the  effects  were  chiefly 
manifested  on  the  lungs,  and  many  days  elapsed  before  recovery 
took  place. 

Symptoms  and  appearances. — A  strong  solution  of  ammonia, 
when  swallowed,  produces  symptoms  similar  to  those  described  in 
speaking  of  potash.  The  chief  difference  observed  is,  that  the 
sense  of  heat  and  burning  pain  in  the  throat  and  stomach  are  much 
greater.  Cases  of  this  form  of  poisoning  are  rare.  Dr.  Souchard 
relates  an  instance  which  occurred  in  France,  where  a  boy,  only  6 
years  old,  poisoned  his  younger  sister  by  pouring  several  teaspoon- 
fiils  of  strong  solution  of  ammonia  down  her  throat.  In  the 
following  instance  of  poisoning  by  ammonia,  the  exact  quantity 
taken  was  unknown,  but  the  solution  was  sufficiently  strong  to  act 
chemically  on  the  mouth.  A  woman,  a^t.  24,  swallowed  about  half 
a  wineglassful  of  a  mixture  containing  a  large  quantity  of  strong 
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ammonia,  put  into  it  by  mistake.  She  immediately  fell  backwards 
in  a  state  of  insensibility,  and  appeared  as  if  choked.  When  seen 
about  six  hours  after  the  accident,  she  complained  of  severe  burning 
pain  down  her  throat  and  in  the  stomach,  which  was  tender  on 
pressure.  There  was  great  debility,  the  voice  was  reduced  to  a 
whisper,  and  the  countenance  expressed  anxiety.  There  was  also 
great  difficulty  of  swallowing,  the  pupils  were  widely  dilated,  the 
breathing  was  difficult,  the  tongue  coated  with  a  white  fur,  painful, 
and  tender  ;  two  or  three  patches  of  its  mucous  membrane  had 
peeled  ofi,  and  there  were  convulsive  twitches  of  the  right  arm. 
Diluted  vinegar  and  other  remedies  were  employed,  but  the  patient 
did  not  entirely  recover  from  the  effects  until  after  the  lapse  of  ten 
days.  On  the  fifth  day  there  were  still  great  pain  and  tenderness 
in  the  abdomen.  (Case  by  Mr.  Wilkins,  '  Lancet,'  April  4,  p.  385.) 
A  case  is  referred  to  in  the  '  Journal  de  Pharmacie  '  (Oct.  1846,  p. 
285),  in  which  from  one  to  two  drachms  of  ammonia,  unknowingly 
administered,  caused  death.  There  was  violent  vomiting,  with 
bloody  purging  ;  and,  on  inspection,  blood  was  found  efiused  in  the 
intestines.  There  was  also  a  remarkably  fluid  state  of  the  blood 
in  the  body.  In  another  instance,  a  man  walked  into  a  druggist's 
shop,  and  asked  for  a  small  quantity  of  ammonia  to  take  some 
spots  out  of  his  clothes.  The  druggist  poured  about  a  teaspoonful 
and  a  half  into  a  glass.  The  man  suddenly  swallowed  it,  and  fell 
instantly  to  the  ground.  He  soon  afterwards  died,  complaining  of 
the  most  excruciating  pain.  ('  Journal  de  Cliimie  Medicale,'  1845, 
p.  531.) 

A  similar  case  occurred  at  Halifax  in  April  1857 :  a  man  swal- 
lowed a  large  dose  of  ammonia,  and  died  in  a  quarter  of  an  hour. 
In  one  instance  a  strong  dose  of  the  solution  killed  a  man  in  four 
minutes,  by  causing  sulfocation  ('  Christison,'  p.  167).  In  other  cases, 
in  spite  of  a  large  dose,  death  has  taken  place  slowly. 

Dr.  Potain  met  with  an  instance  in  wliich  a  man  swallowed 
upwards  of  tliree  ounces  of  the  commercial  solution  of  ammonia, 
and  he  did  not  die  from  the  effects  until  the  eleventh  day. 
('  Journal  de  Chimie  Medicale,'  1862,  pp.  311  and  474.) 

Dr.  Stevenson  reports  the  following  case  of  poisoning  with 
sohition  of  ammonia  :— H.  H.  was  admitted  into  Guy's  Hospital 
in  July  1871.  He  had  shortly  before  drunk  a  teaspoonful  of 
strong  liquor  ammoniEe  (s.  g.  "88).  The  lips,  tongue,  tonsils,  and 
uvula  were  much  swollen,  red,  and  glazed,  and  covered  here  and 
there  with  pieces  of  white  epitheliiim.  He  had  gi-eat  difficulty  of 
breathing,  complained  of  slight  pain  in  the  abdomen,  turned  over 
on  his  side,  became  blue  in  the  face,  and  expired  immediately 
without  any  struggle  for  breath.  On  inspection,  the  mucoiis  mem- 
brane of  the  mouth  and  pharynx  were  found  to  be  red  and  glazed. 
The  oesophagus  was  intensely  red  throughout,  and  at  the  lower  part 
was  of  a  dark  purple  colour,  which  ceased  abruptly  at  the  stomach. 
There  was  much  oedema  about  the  larynx,  and  the  mucous  mem- 
brane of  the  trachea  and  bronclii  was  thickened  and  injected. 
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Both  lungs  were  cedematous  and  gorged  with  blood.  The  mucous 
membrane  of  the  stomach  presented  a  patch  of  injection  about 
four  inches  in  diameter,  and  it  was  here  thin.  The  ammonia  had 
probably  come  in  contact  with  this  part  of  the  stomach  ;  elsewhere 
it  was  thick,  pale,  and  coated  with  slimy  mucus.  Both  sides  of 
the  heart  contained  dark  fluid  blood.  (' Guy's  Hosp.  Rep.' 1872, 
p.  225.)  It  is  probable  that  in  this  case  the  alkali  caxised  death  by 
its  effects  on  the  respiratory  organs. 

In  August  1854,  a  woman  swallowed  ten  drachms  of  a  sohition 
of  ammonia  (strength  not  stated)  ;  she  threw  the  glass  from  her 
and  rushed  into  an  adjoining  room.  When  seen  by  a  medical 
man  she  was  in  a  sitting  position,  having  on  her  knees  a  basin 
containing  a  large  quantity  of  stringy  salivary  fluid,  with  a  few 
streaks  of  blood.  Her  face  was  pale,  the  eyes  were  haggard  and 
injected,  the  lips  presented  much  swelling,  and  also  redness,  which 
extended  to  the  mouth  and  throat.  There  was  entire  loss  of  voice. 
There  was  pain  in  the  pharynx  and  stomach.  The  pulse  was  slow, 
and  the  Umbs  were  cold.  Some  spoonfuls  of  vinegar  were  given, 
but  were  swallowed  with  difliculty.  The  pain  in  the  stomach 
was  severe,  and  was  increased  on  pressure.  A  draught  of  cold 
milk,  which  happened  to  be  at  hand,  was  given  to  the  woman,  and 
produced  relief.  The  loss  of  voice  and  the  inability  to  swallow 
lasted  tliree  days  :  a  large  quantity  of  saliva  with  a  bloody  mem- 
brane was  thrown  off ;  the  pain  in  the  stomach  continued.  The 
patient  recovered  in  a  week.  ('L'Union  Medicale,'  Fev.  19,  1857; 
'  Brit,  and  For.  Med.  Rev.'  1857,  vol.  19,  p.  500.) 

A  man,  set.  40,  had  been  in  the  habit  of  taking  one  drachm  of 
solution  of  ammonia  diluted  with  water  to  relieve  his  breathing. 
In  June  1857,  he  took  into  his  mouth  by  accident,  an  ounce  of 
hartshorn  spirit.  He  suddenly  called  for  water  and  quickly  ejected 
the  fluid.  He  was  immediately  seized  with  intense  burning  pain 
and  a  feehng  of  suffocation.  He  thoiight  that  none  of  the  fluid 
had  reached  the  stomach.  No  antidote  was  administered.  In  two 
hoiirs  he  was  seen  labouring  under  the  following  symptoms  :  co^^n- 
tenance  suffused, — lips  livid, — breathing  stridulous, — aspect  anx- 
ious,— legs  cold,— beating  the  bed-clothes  with  his  hands  (mal- 
leatio  !),  pulse  100, — the  inside  of  the  mouth,  tongue,  and  throat, 
so  far  as  could  be  seen,  red,  raw,  and  fiery-looking.  There  was 
pain  referred  to  the  larynx,  but  no  pain  in  the  stomach,  even  on 
pressure  :  there  was  no  thirst.  The  symptoms  of  injury  to  the 
respiratory  organs  were  the  most  marked.  Under  these,  he  sank 
on  the  twentieth  day  from  laryngismus  stridulus.  ('Ed.  Med. 
Jour.'  Sept.  1857,  p.  236.    Case  by  Dr.  Paterson.) 

Dr.  Kern  relates  the  case  of  a  man,  eet.  70,  who  took  two  mouth- 
fnls  of  spirits  of  ammonia.  He  was  immediately  afterwards  seized 
with  a  sense  of  suffocation,  cough  and  vomiting,  and  in  spite  of 
treatment  he  died  in  four  hoiirs.  The  lining  membrane  of  the 
mouth  and  tliroat  was  destroyed.  There  Avas  a  bloody  fluid  smelling 
of  ammonia,  in  the  stomach.    At  the  lower  portion,  the  lining 
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membrane  was  corroded,  and  the  muscular  coat  changed  into  a 
black  pulpy  substance.  The  duodenum  was  also  inflamed.  ('  Amer. 
Jour.  Med.  Sci.'  January  1870,  p.  275.)  A  man  swallowed  by 
mistake  for  a  dose  of  cod-liver  oil,  a  tablesi^oonful  of  solution  of 
ammonia.  QEdema  of  the  glottis  followed,  and  in  five  hours  he 
died  from  suftbcation.  ('Lancet,'  1870,  vol.  1,  p.  467.)  Eleven  deaths 
fi'om  ammonia  are  reported  to  have  occurred  in  England  and  Wales 
in  four  years — 1863-7. 

The  following  case  occurred  in  Nov.  1858.  A  lunatic,  set.  62, 
swallowed  about  two  fluid  ounces  of  compound  camphor  liniment. 
The  patient  immediately  complained  of  great  heat  in  the  sComach  ; 
vomiting  was  induced  by  giving  to  him  warm  water.  The  uvula, 
tliroat,  and  gullet  were  so  intensely  inflamed  that  he  lost  all  j)ower 
of  swallowing  ;  and  the  efforts  to  swallow  liquids  produced  violent 
retching.  The  symptoms  gradually  abated,  and  the  man  recovered 
in  four  days.  In  this  case  the  quantity  of  ammonia  swallowed 
was  small,  amounting  to  about  two  and  a  half  drachms,  diluted 
with  aboiit  six  times  the  quantity  of  rectified  spirit. 

One  of  my  pupils,  Mr.  Gill,  communicated  to  ni3  a  case  of  the 
poisoning  of  an  infant,  only  four  and  a  half  days  old,  by  a  small 
quantity  of  this  liniment.  The  case  occurred  in  September  1863. 
Mr.  Gill  saw  the  infant  about  half  an  hour  after  the  liquid  had 
been  taken  ;  it  was  then  screaming  in  a  suppressed  manner,  as  if 
the  act  increased  the  pain ;  the  hands  were  tightly  clenched ;  the 
skin  was  pale  and  covered  with  a  cold  perspiration  ;  the  mucous 
membrane  of  the  lips  was  blistered,  and  that  of  the  mouth  and 
tongue  was  white.  A  yellowish  froth  escaped  from  the  mouth  and 
nostrils  ;  breathing  was  painful,  and  the  pulse  imperceptible.  In 
about  two  hours  the  infant  appeared  better,  but  at  intervals  it 
suddenly  started  and  screamed,  as  if  from  sudden  pain.  In  six 
hours  it  continued  much  in  the  same  state,  and  swallowing  was 
painful.  In  seventeen  hom'S  the  skin  was  moist  and  cool  ;  it  had 
had  a  natural  motion,  and  had  been  in  a  drowsy  state  dm'ing  the 
night.  After  twenty-four  hours  the  infant  was  much  weaker  ;  the 
limbs  were  cold,  and  the  breathing  was  feebly  performed.  It 
became  drowsy,  and  died  thirty-two  hours  after  taking  the  poison. 
There  was  an  inquest,  but  no  inspection  of  the  body.  A  question 
of  importance  arose  in  reference  to  the  case  :  namely,  whether  the 
mother  or  a  child,  two  years  of  age,  criminally  administered  the 
poison  to  the  deceased  infant.  The  mother  stated  that  this  child 
was  playing  with  the  bottle  of  embrocation  on  the  bed,  on  which 
her  infant  was  lying.  She  left  the  room  for  a  short  time,  and  on 
her  return  she  gave  the  infant  a  teaspoonful  of  food  which  she  had 
previously  prepared  for  it.  She  was  sure  the  infant  swallowed  part 
of  the  food  ;  but  as  soon  as  the  food  was  taken,  it  screamed  vio- 
lently and  struggled  for  its  breath,  and  then  she  perceived  the 
food  to  smell  strongly  of  the  embrocation.  As  from  the  nature 
of  this  irritant  compound  the  symptoms  could  not  be  suspended, 
it  is  clear  that  the  mother  either  consciously  or  unconsciously  gave 
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the  poison  to  her  infant.  On  the  latter  supposition,  it  must  have 
been  placed  in  the  food  which  was  on  a  chair  near  to  the  bed  by 
the  child  of  two  years,  during  her  absence  ;  but  in  this  case  it  is 
remarkable  that  she  did  not  perceive  the  odour  until  after  she  had 
poured  the  liquid  into  the  mouth  of  the  infant.  The  quantity 
SAvallowed  was  unknown.  In  the  '  Medical  Times  and  Gazette  ' 
for  May  26,  1855,  there  are  two  cases  reported,  in  wliich  children 
were  poisoned  by  swallowing  a  liniment  of  ammonia  and  oil.  In 
one,  an  infant,  death  occurred  speedily,  probably  from  swelling 
and  closure  of  the  air-passages,  thus  leading  to  suffocation.  In 
the  other  case,  death  took  place  on  the  following  mo^rning..  Con- 
sidering the  hot  taste  of  ammonia,  it  is  remarkable  that  an  infant 
could  have  had  the  power  of  swallowing  nearly  two  ounces  of  strong 
ammoniacal  liniment.  It  had  been  poured  down  its  throat  by 
another  child  of  five  years  of  age. 

Serious  injury  to  the  organs  of  respiration  is  commonly  the 
result  of  tl^e  local  action  of  this  poison,  as  in  the  following  case, 
which  was  referred  to  me  for  examination  by  my  colleague,  Mr. 
Hilton,  in  May  1857  : — A  gentleman  liable  to  attacks  of  fainting 
died  in  three  days,  after  swallowing  a  quantity  of  a  liquid  adminis- 
tered to  him  by  his  son.  This  liquid,  which  was  at  the  time 
beUeved  to  be  sal  volatile,  was,  in  fact,  a  strong  solution  of  ammonia. 
The  deceased  complained  immediately  of  a  sensation  of  choking 
and  strangling  in  the  act  of  vomiting.  Symptoms  of  difficulty  of 
breathing  set  in,  with  other  signs  of  irritation  in  the'  tliroat  and 
stomach.  The  mucous  membrane  of  the  mouth  and  throat  was 
corroded  and  dissolved ;  and  it  was  evident  that  the  liquid  had 
caused  great  local  irritation.  The  difiiculty  of  breathing  was  such 
as  to  threaten  svifibcation,  and  at  one  time  it  was  thought  that  an 
operation  must  be  resorted  to.  The.  state  of  the  patient,  however, 
precluded  its  performance,  and  he  died  on  the  third  day.  On  in- 
spection, the  viscera  presented  strong  marks  of  corrosion.  The 
covering  of  the  tongue  was  softened  and  had  peeled  off ;  the  lining 
membrane  of  the  trachea  and  bronchi  was  softened  and  covered  with 
layers  of  false  membrane — the  result  of  inflammation — the  larger 
bronchial  tubes  were  completely  obstructed  by  casts  or  cylinders  of 
this  membrane.  The  lining  membrane  of  the  gullet  was  softened, 
and  at  the  lower  part  near  its  junction  with  the  stomach,  the  tube 
was  completely  dissolved  and  destroyed.  There  was  an  apertiu-e  in 
the  stomach  in  its  anterior  wall,  about  one  inch  and  a  half  in 
diameter  ;  the  edges  were  soft,  ragged,  and  blackened,  presenting  an 
appearance  of  solution.  The  contents  of  the  stomach  had  escaped. 
On  the  inside,  the  vessels  were  injected  with  dark-coloured  blood, 
and  there  were  numerous  small  effusions  of  red  blood  in  various 
parts  of  the  mucous  membrane.  The  coats  were  thinned  and 
softened  at  the  seat  of  the  aperture.  The  blackened  and  congested 
appearances  somewhat  resembled  that  which  is  seen  in  poisoning 
by  sulphuric  or  oxalic  acid.  The  mucous  matter  on  the  coats  of  the 
stomach  was  feebly  acid.    No  poison  of  any  kind  was  found  in  the 
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layer  of  mucus,  or  in  the  coats.  There  was  not  in  any  part  the 
slightest  trace  of  ammonia— the  poison  which  had  caused  the 
mischief  The  deceased  had  lived  three  days  :  remedies  had  been 
used  and  every  trace  of  ammonia  had  disappeared.  The  im- 
mediate camse  of  death  was  an  obstruction  of  the  air  tubes,  as  a 
result  of  inflammation,  caused  by  the  irritant  action  of  the  poison. 
It  was  quite  ^obvious  that  a  quantity  ©f  the  liquid  had  entered  the 
windpipe  The  perforation  of  the  stomach  had  probably  taken 
place  shortly  before  death,  or  there  would  have  been  marks  of 
ieritonitis.  The  injury  to  the  stomach  and  (Bsophagus  would  have 
been  sufficient  to  cause  death,  even  supposing  that  the  liquid  had 
not  penetrated  into  the  lungs.  ,  .      ,  •  „„,i 

Solution  .of  ammonia  applied  to  the  skm  acts  as  a  corrosive,  and 
may  inflame  or  cause  the  destruction  of  the  parts  which  it  touches. 
At  the  Stafford  Summer  Assizes,  1873  {Reg.  v.  Gavan)  a  man  was 
convicted  of  throwing  an  ammoniacal  liquid  over  the  prosecutrix 
^rSent  to  injure  her.  It  was  a  liniment  containing  a  strong 
Tlution  of  ammonia.  The  liquid  was  thrown  m  ^er  face  J.nd 
some  portion  .reached  the  eyes  ;  but  she  recovered  from  the  effects. 
A  weak  solution  acts  as  an  irritant  to  the  sldn,  wlide  a  strong  solu- 
tion causes  vesication  and  a  destruction  of  the  part- 

Fatal  dose  -The  eftects  will  depend  more  on  the  amount  of 
inju^;  to  the- air  passages  and  the  stomach,  than  -  the  ~ 
quantity  taken.    Death  may  be  a  very  rapid  result  of  the  action  of 

*^'Af  ^rea^me,^^  in  these  cases  must  vary  with  the  symptoms. 
Acetic  aSand  ^ater,  or  lemon  juice  with  mi^  or  barley-water, 
may  be  given  if  the  power  of  swallowmg  should  exist. 

CARBONATE  OF  AMMONIA.     HARTSHOEN.     SAI,  VOLATILE. 

^vmr,toms  and  appearances.   The  solution  of  tliis  salt  (sal 
WaSfLTrobably  Zre  active  as  a  Po"n  ^^^^^^^^^^ 
posed,  ^he  followin^^^^^^^^ 

passion  stupor  and  insensibi- 

tt  iporthTapphcatln^  stimulant  remedies,  he  recovered 

the  throat  and  guuet.  f   p^j-it  of  hartshorn, 

years,  who  swaUowed  about  " ^  "^L'^l^^^'Pbringing  up  some 
fee  immediately  screamed   aiidwas^^  a^dark  ^coloui-. 

stringy  mucus,  at  first  of  a  ^^f^^'^^^^^^^^  and  somewhat 

The  lips  were  swollen  ;  the  breatnmg  nai  ,  ,  ^^^^ 

rXlr^  «cove.oa.  C  Lancet  - 
"'tokweAo'vo 'referred  to,  Dr.  Barclay  relates  the  ease  of  a 
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girl,  £et.  19,  who,  while  in  a  state  of  unconsciousness,  was  made  to 
swallow  a  quantity  of  hartshorn.    She  felt  a  severe  pain  in  the 
stomach  immediately  afterwards,  and  in  about  an  hour  she  vomited 
some  blood.    This  vomiting  of  blood  continued  for  several  days. 
These  symptoms  were  followed  by  great  irritability  of  the  stomach, 
and  the  constant  rejection  of  food.    There  was  obstinate  constipa- 
tion of  the  bowels,  with  great  emaciation  and  loss  of  strength. 
She  died  in  about  three  months  from  the  time  at  which  she  had 
swallowed  the  alkaline  poison.    On  inspection,  the  gullet  was  found 
healthy  ;  the  orifice,  at  its  junction  with  the  stomach,  was  slightly 
contracted.    The  pyloric  opening  was  reduced  to  the  size  of  a 
crow-qnill,  and  the  coats  were  thickened.    On  the  posterior  wall 
of  the  stomach,  there  was  a  dense  cicatrix  of  the  size  of  half  a  crown 
and  from  this  point,  fibrous  bands  ramified  in  various  directions. 
The  duodenum  and  other  parts  of  the  intestinal  canal  were  healthy. 
('  Med.  Times  and  Gazette,'  Nov.  26, 1853,  p.  654.)  A  case  occurred 
to  Mr.  Procter,  in  May  3852,  in  which  a  woman  gave  to  her 
infant,  4  weeks  old,  a  teaspoonful  of  hartshorn  of  the  strength  of 
about  nine  per  cent.    The  child  became  more  and  more  depressed, 
and  died  thirty-six  hours  after  taking  the  liquid.    There  was  no 
vomiting  or  purging,  and  the  mouth  and  throat  presented  no  exco- 
riation ;  there  was,  however,  slightly  increased  redness  of  the  lining 
membrane.    An  examination  after  death  was  not  made. 

The  salts  of  ammonia  are  not  often  used  by  persons  who  are 
intent  upon  suicide  or  murder,  but  there  is  one  instance  on  record 
in  which  a  man  was  tried  for  the  murder  of  a  child  by  administerino- 
to  it  spirits  of  hartshorn.  (Begina  v.  Haydon,  Somerset  Spring 
Assizes,  1845.  )  Of  the  action  of  the  other  compounds  of  ammonia 
on  man,  nothing  is  known. 

Cliemical  analysis.— The  three  alkalies— potash,  soda,  and  am- 
monia, are  known  from  the  solutions  of  the  alkaline  earths,  by  the 
fact,  that  they  are  not  precipitated  by  a  solution  of  carbonate  of 
potash.  They  all  three  possess  a  powerful  alkaline  reaction  on  test 
paper,  which,  in  the  case  of  ammonia,  is  easily  dissipated  by  heat 
Ammonia  is  immediately  known  from  potash  and  soda  by  its  odour 
and  volatility.  If  the  solution  in  water  be  very  dilute,  the  odour 
may  be  scarcely  perceptible.  The  alkali  may  then  be  discovered 
provided  we  have  first  assured  ourselves,  by  evaporating  to  dryness 
a  portion  of  the  liquid,  that  other  alkalies  and  alkaline  salts  are 
absent,  by  adding  to  the  solution  a  mixture  of  arsenious  acid  and 
nitrate  of  silver,  when  the  well-known  yellow  precipitate  of  arsenite 
of  silver  will  be  instantly  produced.  The  same  result  cakes  place 
when  a  carbonate  (even  bicarbonate  of  lime)  is  present  ;  but  if  a 
carbonate  or  other  salt  existed  in  the  liquid,  it  would  be  left  on 
evaporation.  In  addition  to  these  characters,  ammonia  redissolves 
the  brown  oxide  of  silver,  which  it  precipitates  from  the  nitrate 
while  potash  and  soda  do  not.  (For  the  detection  of  ammonia  in 
organic  mixhwes,  see  ante,  p.  252.) 

The  carbonate  of  ammonia  maybe  known  from  other  salts  by  its 
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alkaline  reaction,  its  odour,  and  its  entire  volatility  as  a  solid:— 
from  pure  ammonia— 1.  By  its  solution  effervescing  on  being  added 
to  an  acid  ;  2.  By  its  yielding  an  abundant  white  precipitate  with 
a  solution  of  chloride  of  calcium  ;— from  the  carbonates  of  potash 
and  soda,  among  other  properties-1.  By  its  giving  no  precipitate 
with  a  solution  of  the  sulphate  of  magnesia  ;  2.  By  the  rich  violet 
blue  solution  which  it  forms  when  added  in  excess  to  a  weak  solution 
of  sulphate  of  copper  ;  3.  By  its  odour  and  volatility.  _ 

[Spirit  of  Ws/ioniis  aname  applied  either  to  ammonia,  a  solu- 
tion of  carbonate  of  ammonia,  or  a  mixture  of  the  two.  J 


CHAPTER  30. 

POISONING  BY  SAI.INB  STTBSTANCBS-ACID  OXALATE  OF  POTASH  (SAI.T  OF 
S0RREL)-ACID  TARTRATE  OF  POTASH  (CREAM  OF  TARTAr).-NITBATK  OF 
POTASH.— SULPHATE  OF  POTASH.— SULPHATE  OF  ALUMINA  AND  POTASH 
(alum).— IODIDE  OF  POTASSIUM.— THE  SALTS  OF  BARIUM. 

Some  saline  compounds  have  been  found  to  exert  an  irritant  action 
on  the  system.  The  pure  alkalies  and  their  carbonates  have  a 
corrosive  (chemical)  action  when  concentrated  but  they  operate  as 
Snts  when  dilut'ed.  The  salts  about  to  be  described  are  not  very 
Siergetic  poisons,  and,  with  one  or  two  exceptions,  require  to  be 
giveS  in  large  doses  in  order  to  produce  noxious  effects. 

ACID  OXAIATE  OF  POTASH,  OR  SAIT  OF  SOBREL. 

The  poisonous  effects  of  this  salt  depend  entirely  on  the  oxalic 
acid  which  it  contains.  It  is  much  used  for  the  purpose  of  bleach- 
ing slraw  and  removing  ink-stains,  being  sometimes  sold  under  the 
mmeT  essential  salt  of  lemons.  The  smallest  qtiantity.  retailed 
toZe  publTc,  is  a  quarter  of  an  ounce,  and  for  this  three  halfpence 
L  toed  Its  poisonous  properties  are  not  commonly  known,  or 
no  doubt  it  would  be  frequently  substituted  ^^^f  I,  J^l^, 

are  now  a  sufficient  number  of  cases  on  record  to  show  that  this 

''''tyL^tZf:^dtpp^^^^^^  yonng  lady,  .t.  20,  swallowed 

an  frie  the  acif  oxalate  dissolved  i-X-The^waTthen  foiTnl 
not  seen  bv  any  one  for  an  hour  and  a  half  .  she  was  tnen  touna 
on  the  floor  faint  and  exhausted,  having  previous  y  vomited  con- 
SlerablY  There  was  great  depression,  the  skm  cold  and  clammy 
thl  puisne  feeble  and  there  was  a  scalding  sensation  in  the  tliroat 
nnd  stomach     There  was  also  continued  shivering.    Proper  me- 
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another  case,  two  hundred  and  twenty-five  grains  were  taken  (about 
half  an  ounce).  Bicarbonate  of  soda  was  given  as  an  antidote, 
and  the  patient  completely  recovered.  ('  Med.  Times  and  Gazette,' 
Feb.  12,  1859.)  The  recovery  must  have  taken  place  in  spite  of 
the  antidote,  for  the  oxalate  of  soda  is  just  as  poisonous  as  the 
oxalate  of  potash.  For  a  third  case  of  recovery,  see  the  same 
journal,  Oct.  15,  1859,  p.  378.  A  woman  swallowed  about  a 
quarter  of  an  ounce  of  '  salts  of  lemon. '  In  two  or  three  minutes 
she  threw  up  her  arms  and  fell  dowjti  in  a  state  of  insensibility. 
An  emetic  was  given,  and  in  about  an  hour  she  partially  recovered 
her  consciousness.  She  was  admitted  into  Guy's  Hospital  an  hour 
and  a  half  after  taking  the  poison.  She  was  then  i)artly  conscious. 
Chalk  mixture  was  given  to  her,  and  the  stomach-pump  was  used, 
as  there  had  been  no  vomiting.  In  two  days  she  had  recovered. 
('Guy's  Hosp.  Rep.'  1874,  p.  416.) 

Among  the  fatal  cases  may  be  mentioned  the  following  : — A 
lady,  recently  confined,  took  by  mistake  half  an  ounce  of  the 
acid  oxalate,  instead  of  cream  of  tartar.  She  had  scarcely  swal- 
lowed the  draught,  when  she  was  seized  with  violent  pain  in  the 
abdomen  and  convulsions  ;  she  died  in  eight  minutes.  On  inspec- 
tion the  mucous  membrane  of  the  stomach  and  small  intestines 
was  found  inflamed.  ('Ann.  d'Hyg.'  Avril  1842.)  A  case  is 
reported  by  M.  Chevallier,  in  which  death  took  place  in  ten  mi- 
nutes. ('Ann.  d'Hyg.'  1850,  vol.  1,  p.  162.)  In  one  instance  in  which 
it  was  supplied  by  mistake  for  Epsom  salts,  it  caused  death  in  an 
hour  and  a  haK  ('Pharm.  Jour.'  March  1872,  p.  760);  and  in 
another,  a  teaspoonftd.  of  the  salt  taken  for  three  successive 
mornings,  produced  severe  vomiting.  In  about  an  hour  after 
the  third  dose,  the  patient  expired.  We  learn  from  these  cases  that 
this  salt  is  poisonous,  destroying  life  almost  as  rapidly  as  oxalic 
acid  itself  ;  and  that  in  the  symptoms  which  it  produces,  it  closely 
resembles  this  poison.  In  the  shortest  fatal  case  half  an  ounce 
killed  an  adult  in.  eight  minutes  ;  but  probably  the  fatal  eftects  were 
in  this  instance  accelerated  by  the  debilitated  state  of  the  person 
who  took  it. 

In  a  case  reported  in  the  'Ed.  Monthly  Journal,'  July  1862, 
p.  92,  death  appears  to  have  been  caused  by  this  salt  as  the  result 
of  chronic  poisoning.  A  girl  was  charged  with  the  murder  of  her 
lather.  He  began  to  be  ill  about  December  5,  and  he  died  on 
January  26  following.  He  sufi"ered  from  vomiting,  heat  and  irri- 
tation in  the  mouth  and  throat,  prostration  of  strength  and  con- 
stant pains  in  the  chest  and  abdomen .  After  death,  the  appear- 
ances were — inflammation  of  the  mucous  membrane  of  the  stomach 
and  part  of  the  bowels.  They  contained  a  dark-coloured  fluid 
The  mucous  membrane  of  the  gullet  was  destroyed.  The  coats  of 
the  stomach,  which  were  thickened  and  injected,  had  a  gangrenous 
appearance.  There  was  no  proof  that  the  prisoner  had  had  pos- 
session of  the  poison  until  January  11,  five  weeks  after  the  symp- 
toms had  begun  in  the  deceased.    The  symptoms  before  and 
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Fig.  12. 


subsequently  to  this  date  were  similar.  This  absence  of  proof  of 
possession,  led  to  the  acquittal  of  the  prisoner  ;  still  it  would  be 
difficult  to  account  for  the  symptoms  and  appearances  on  any 
theory  of  disease. 

Chemical  Aiialysis. — This  salt  is  not  very  soluble  in  cold  water, 
but  its  solution  may  be  readily  mistaken  for  that  of  oxalic  acid. 
It  is  not  dissolved  by  alcohol.  1st,  the  aqueous  solution  has  an 
acid  reaction  ;  and  2nd,  it  is  precipitated  by  nitrate  of  silver  and 
sulphate  of  lime,  like  oxalic  acid  :  but  with  the  latter  test  the 
precipitation  is  much  more  copious.  It  is  distinguished  from  oxalic 
acid.  1.  By  its  crystals,  which  when  slowly  produced  on  a  glass 
slide  assume  the  shape  of  small  rhombic  prisms,  sometimes  grouped 
in  a  plumose  form  ;  and  2.  By  lieating  a  portion  on  platinum-foil. 

While  oxalic  acid  is  entirely  volatile, 
the  acid  oxalate  leaves  an  ash, 
which,  when  sufficiently  heated,  is 
wlxite  and  alkaline.  This  may  be 
proved  to  contain  carbonate  of  potash 
by  its  dissolving  with  efiervescence  in 
diluted  nitric  acid,  and  forming 
nitrate  of  potash. 

In  some  instances  this  poisonous 
salt  has  been  supplied  by  mistake  for 
cream  of  tartar,  and  has  caused  death. 
Cream  of  taitar,  or  acid  tartrate  of 
potash,  leaves  a  black  alkaline  re- 
sidue when  heated  in  close  vessels. 
Its  solution  is  less  acid  than  that  of 
the  salt  of  sorrel.  It  is  not  precipi- 
tated by  the  nitrate  of  silver  or 
sulphate  of  lime.  The  different  action  of  the  two  salts  on  writing- 
ink  affords  a  simple  means  of  identification.  The  acid  oxalate 
of  potash  immediately  discharges  the  colour  of  ink  when  warmed, 
wliile  the  acid  tartrate  does  not  possess  this  property. 

In  organic  mixtures  the  process  is  the  same  as  for  oxahc  acid 
itself,  but,  owing  to  its  insolubility,  a  portion  of  the  salt  may  be 
found  as  a  sediment  in  the  fluids  of  the  stomach  or  m  the  liquid 
vomited.  Although  the  salt  is  a  natural  constituent  of  sorrel,  this 
vegetable  is  rarely  used  as  an  article  of  food  in  England,  and  then 
only  in  small  quantity.  According  to  Mitscherlich  the  proportion 
of  acid  oxalate  is  only  0-75  per  cent,  of  the  weight  of  the  fresh 
plant,  or  3-75  per  cent,  of  the  juice  ;  hence  one  ounce  of  fresh 
sorrel  mil  yield  but  little  more  than  three  grains  of  the  salt.  iJie 
obiection  suggested  by  Orfila,  that  the  salt  found  m  a  dead  stomach, 
might  be  due  to  the  "presence  of  sorrel  taken  in  soup,  is  therefore 
inadmissible,  except  when  found  only  in  traces,  and  no  symptoms 
of  poisoning  have  existed. 


Crystals  of  Acid  Oxalate  of  Potash, 
magnified  30  diameters. 
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Symptoms  and  appearances. — This  salt,  although  not  com- 
monly regarded  as  a  poison,  has  proved  fatal  in  at  least  one  in- 
stance. The  case  occurred  in  this  metropolis  in  1837.  A  man, 
aced  37,  took  four  or  live  tablespoonfuls  of  cream  of  tartar.  He 
was  seized  with  violent  vomiting  and  purging.  There  was  pain  in 
the  abdomen,  thirst,  feeble  pulse,  and  .the  thighs  and  legs  appeared 
paralysed.  The  fluid  vomited  was  of  a  dark-green  colour,  and  the 
motions  had  the  colour  of  cofifee  grounds.  Death  took  place  in 
about  forty-eight  hours.  On  inspection,  the  mucous  membrane  of 
the  stomach  and  duodenum-  was  found  highly  inflamed,  the  cardiac 
portion  of  the  former  being  of  a  deep  red  colour,  with  some  spots 
of  black  extravasation.  Therstomach  contained  a  tluck  brown  fluid, 
coloured  hy  bile.  The  whole  of  the  intestinal  canal  was  more  or 
less  inflamed. 

According  to  Wohler,  this  salt  passes  off"  by  the  urine,  under 
the  form  of  carbonate  of  potash,  the  secretion  being  alkaline. 
BeUoc  relates  a  case  of  alleged  poisoning  bj-  Bochelle  salt,  the 
compound  tartrate  of  potash  and  soda.  The  circumstances,  how- 
ever, render  his  statement  somewhat  doubtful.  ('Cours  de  Me'd. 
Leg.' 139.) 

Cliemical  analysis. — The  chemical  properties  of  this  salt  have 
been  given  above,  p.  262.  Organic  mixtures. — As  it  is  compara- 
tively insoluble  in  water,  the  salt  may  be  found  as  a  sediment  at  the 
bottom  of  a  liquid.  If  dissolved,  the  liquid  maybe  concentrated 
and  alcohol  added ;  cream  of  tartar  is  insoluble  in  alcohol,  and 
organic  matter  may  be  thus  separated  from  it.  If  the  organic 
liquid  is  strongly  coloured,  purified  animal  charcoal  may  be  used  to 
decolorize  it,  or  the  liquid  may  be  dialysed  (p.  149).  In  detecting 
this  substance  in  the  stomach,  it  is  proper  to  bear  in  mind  that  it 
is  a  natural  constituent  of  the  potato. 

NITRATE  OF  POTASH.     NITRE.     SALTPETRE.      SAL  PRUNELLA. 

This  well-known  salt  is  largely  employed  in  the-  arts.  It  is  an 
irritant,  but  acts  only  as  sxich  when  taken  in  a  large  dose.  It  has 
destroyed  life  on  several  occasions.  Its  effects  are,  however,  some- 
what uncertain.  An  ounce,  and  even  two  ounces  have  been  taken 
without  causing  very  alarming  symptoms.  ('Ed.  M.  and  S.  J.' 
vol.  14,  p.  34.)  Dr.  Bennett  states  that  M.  Gendrin  was  in  tlie 
habit  of  giving  it  in  doses  varying  from  six  to  twelve,  or  sixteen 
drachms  in  the  twenty-four  hours  without  any  dangerous  symptoms 
resulting.  ('  Med.-Ciiir.  Review,' April  1844,  p.  549.)  M.  Mozade 
has  given  it  with  benefit  in  cases  of  dropsy  in  from  three  to  five 
drachm  doses.  ('  L'Union  Mddicale,'  3  Juin,  1847,  p.  274.)  If  the 
doses  are  not  excessive  or  rej)eated  at  too  short  intervals,  a  large 
quantity  of  nitre  may  be  thus  safely  passed  through  the  body,  and 
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produce  a  beneficial  operation.  In  half-drachm,  drachm,  and 
drachm-and-a-half  doses,  taken  thrice  daily.  Dr.  Wilks  gave  to  a 
man,  £et.  34,  nearly  twenty-six  ounces  of  nitre  over  a  period  of  forty- 
six  days  It  was  freely  eliminated  in  the  urine,  and  did  no  injury 
to  the  patient.  ('  Guy's  Hosp.  Rep.'  1863,  p.  173.)  According  to 
Tourtelle,  ao  injury  has  followed  even  in  cases  where  it  was  given  in 
doses  of  an  ounce.  (Galtier,  '  Toxicologic,'  vol.  1,  p.  268.)  Tai-tra 
denied  that  it  had  poisonous  properties  even  in  a  very  large  dose 
(Op.  cit.  p.  135);  but  cases  have  occurred  which  now  leave  no  doubt 
upon  the  subject.  Three  deaths  from  this  salt  are  reported  to  have 
taken  place  in  the  years  1863-7. 

Symptoms  and  appearances.— In  one  instance,  quoted  by  Orb  la, 
an  ounce  of  nitre  was  taken  by  a  lady  in  mistake  for  other  salts. 
In  a  quarter  of  an  hour,  she  suffered  from  nausea,  vomituig  and 
purging  ;  and  the  muscles  of  the  face  were  convulsed.    The  pulse 
was  weak,  the  respii-ation  laborious,  the  limbs  cold,  and  there 
was  a  sense  of  burning  heat  and  severe  pain  at  the  pit  of  the 
stomach.    She  died  in  three  ho'u/rs  after  taking  the  dose.    On  in- 
spection, the  stomach  was  found  highly  inflamed,  and  the  mem- 
brane detached  in  various  parts.    Near  the  pylorus,  the  inflamma- 
tion had  a  gangrenous  character.   A  large  quantity  of  liquid  mixed 
with  blood  was  found  in  the  stomach.  (Vol.  1,  p.  283.)  In  another 
case  which  proved  fatal  in  sixty  hours,  where  an  ounce  and  a  halt  ot 
nitre  had  been  taken,  a  small  perforation  was  found  m  the  stomach. 
(Ibid  )    I  am  indebted  to  the  late  Dr.  Geoghegan,  of  Uubhn,  tor 
the  following  case  :— A  man  took  from  an  ounce  to  an  ounce  and  a 
half  of  nitre  by  mistake  for  salts.    Severe  pain  m  the  abdomen 
followed,  with  violent  vomiting,  but  no  purging  as  far  as  could  be 
ascertained.    He  died  about  tivo  hours  after  taking  tlie  salt.  On 
examining  the  body,  a  bloody  mucus  was  found  m  the  stomach— 
the  lining  membrane  was  of  a  brownish-red  colour,  generally  in- 
flamed, and  in  parts  detached  from  the  coat  beneath.    None  of  the 
poison  could  be  detected  in  the  stomach;  but  its  nature  was  clearly 
istablished  from  the  analysis  of  a  portion  eft      ^^'^ ^"^''^^  "^^^ 
had  contained  the  draught.    Two  men  swallowed,  each,  one  ounce 
of  nitre  by  mistake  for  Glauber's  salt.    They  a  most  immediately 
experienced  a  sense  of  coldness  in  the  course  of  thesj^me,  trembhng 
in^the  limbs,  with  violent  vomiting  and  purging     T^^^^f  ^"^^^^"^ 
were  bloody.    They  recovered  in  the  course  of  a  few  days.  (Gasper  s 
'  Wochenschrift,'  No.  18,  1841.)    A  case  is  reported  m  th^^^^^^^^ 
journal,  in  which  one  ounce  of  nitre  killed  a  man  in  thnty-six 
liours.  '  In  another  case  an  old  man,  «Bt.  60,  TWose 
overdose  of  nitre  which  he  had  taken  as  a  i^^'^/^^^^; „  JJ^^/^^'t 
amounted  to  about  ten  drachms  :  it  caused  P^^f  f^^.P^^S"^^^ 
death  in  about  five  hours.    Death  was  referred  to  /"^^^^^^-^^/o" 
the  mucous  membrane  of  the  stomach  and  bowels,  owmg  to  the 
irritant  action  of  the  nitre.  ,  , 

A  woman,  a3t.  28,  swallowed  in  two  doses    taken  on  two 
dayt  Ibout  kn  ounce  of  nitrate  of  potash.     After  the  second 
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dose,  she  was  attacked  with  severe  burning  pam  m  the  stomach, 
and  with  violent  vomiting,  followed  by  collapse.  There  was  no 
pur<nno-,  and  the  secretion  of  urine  was  arrested,  although  the 
salt°is  generally  regarded  and  employed  as  a  diuretic  ihe 
woman  recovered  in  a  few  days,  (' Pharm.  Journal,  J^eb.  184b,. 
p.  356.)  Mr.  Gillard  met  with  a  case  in  which  a  man  recovered  m 
four  days  after  having  swallowed  two  ounces  of  nitrate  of  potash 
by  mistake  for  Epsom  salts.  In  about  five  minutes  after  taking 
the  nitre,  he  felt  a  burning  pain  in  liis  stomach,  and  this  was 
immediately  followed  by  sickness.  Free  vomiting  was  excited  by 
mustard  ;  this  probably  led  to  his  recovery.  ('  Prov.  Med.  J ourn. 
Aug.  19,  1846,  p.  382.) 

Other  cases  of  recovery  after  large  doses  are  reported.  A  man, 
£et.  30,  who  had  taken  nitre  medicinally— half  an  oimce.  in  divided 
doses  in  the  twenty-four  hours— took  twelve  doses  at  once.  He 
immediately  became  insensible,  and  his  face  was  pale  and  collapsed 
as  in  cholera.  The  skin  was  of  a  marble  coldness,  the  pulse  slow, 
small,  and  feeble,  as  was  also  the  respiration.  An  ipecacuanha 
emetic  restored  the  power  of  speech;  but  he  complained  of  severe 
burning  pains  in  the  throat  and  abdomen,  and  blood  was  passed  in 
the  evacuations  and  urine.  There  was  trembling,  with  slight  convul- 
sions, which,  together  with  hallucinations  of  the  senses,  and  a 
partial  paralysis  of  the  muscles,  indicated  an  operation  of  the 
nitre  on  the  nervous  system.  Free  local  bleeding,  anodyne 
poultices,  and  abundant  drinks  and  eneniata  of  milk  and  linseed- 
tea,  were  directed  against  the  inflammatory  action,  while  the 
gi-eat  depression  and  other  nervous  symptoms  were  met  with 
camphor  and  ether.  Although  dangerous  symptoms  were  thus 
dissipated,  the  patient  long  sufiered  from  derangement  of  the 
digestive  and  urinary  organs,  and  complained  of  a  peculiar  feeling 
of  coldness  in  his  hands  and  feet  and  down  the  back.  ('  Berlin  Med. 
Zeitung,'  1855,  No.  49.  'Med.  Times  and  Gazette,'  Aug.  30,  1856.) 
A  woman  swallowed  an  ounce  of  nitre  in  two  teacupfuls  of  water. 
She  immediately  vomited.  When  seen  the  following  day,  she  was 
sitting  with  her  legs  drawn  up,  the  surface  of  the  body  pale,  but 
warm  and  moist.  There  was  constant  vomiting.  The  abdomen 
was  swollen,  but  soft  and  tender  to  the  touch.  She  was  unable  to 
move  for  a  week,  and  then  suifered  from  severe  purging  with 
griping  ;  the  evacuations  were  bloody.  She  recovered,  but  re- 
mained weak  for  a  long  period.  ('  Med.  Times  and  Gazette,'  Nov.  7, 
1857,  p.  484.) 

Mr.  Fuller,  of  Oswestry,  communicated  to  me  a  case  which 
proved  fatal  in  December  1863.  A  man  swallowed  an  ounce  of  nitre, 
mixed  with  water,  by  mistake  for  Epsom  salts,  about  nine  o'clock  in 
the  morning.  Tt  produced  vomiting  with  severe  pain,  but  no 
purging.  There  was  coldness  of  the  surface  and  lividity  of  the 
face.  Death  took  place  in  three  hours.  On  inspection  the  mucous 
membrane  of  the  stomach  was  fou'nd  highly  inflamed,  especially 
towards  the  middle  of  the  greater  curvature,  where  for  several 
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inches  it  resembled  scarlet  cloth.  The  i^ylorus  and  duodenum  were 
of  a  deep  crimson  colour.  The  peritoneal  surface  was  very  vascular, 
especially  over  the  stomach,  the  vessels  havins?  a  vermilion  red 
colour,  as  if  they  had  been  injected.  The  heart  and  lungs  were 
healthy,  the  blood  was  fluid  and  more  florid  than  natural.  The 
other  organs  presented  no  unusual  appearance.  No  analysis  was 
made  of  the  contents  of  the  stomach,  but  that  the  nitre  was  the 
caiise  of  death  no  doubt  could  be  entertained,  and  a  verdict  was 
returned  accordingly  at  the  coroner's  inquest.  These  facts  show 
that  the  effects  of  nitre,  although  serious,  are  very  uncertain  in 
their  character  and  duration. 

Poisoning  by  nitre  has  been  hitherto  the  result  of  accident.  It 
is  not  taken  for  the  purpose  of  suicide,  the  popular  opinion  being 
that  it  is  not  poisonous  ;  although  the  above  cases  show  that  in  a 
large  dose  it  may  destroy  life  with  greater  rapidity  than  arsenic  or 
corrosive  sublimate.  It  is  not  likely  to  be  employed  by  a  murderer, 
since  a  dose  sufficient  to  kill,  could  not  be  administered  in  any  article 
of  food  without  giving  warning  by  the  taste. 

Treatmeni. — There  is  no  antidote  knccwn.  Mucilaginous  drinks 
should  be  given  ;  vomiting  should  be  freely  promoted,  and  the 
stomach-pump  used  for  the  removal  of  the  salt. 

Chemical  analysis. — (See  Nitkic  Acid,  ante,  p.  210.)  The  process 
of  dialysis  (p.  149)  may  be  employed  for  the  separation  of  the  salt 
from  the  contents  of  the  stomach,  when  mixed  with  liquid  food, 
blood,  or  mucus.  Prismatic  crystals  of  nitre  are  readily  obtained 
by  evaporating  the  dialysed  liquid.  (See  fig.  6,  p.  210.)  There  is  no 
doubt  that  nitre  is  eliminated  largely  in  the  urine.  A  case  is 
elsewhere  reported  in  which  nitre  was  separated  from  the  urine  of 
a  person  who  had  been  taking  it  for  many  weeks  medicinally.  (See 
a,nte,  p.  25. )  Orfila  states  that  he  detected  nitre  in  the  liver,  spleen, 
kidneys,  and  urine  of  animals  poisoned  by  it.  ('  Ann.  d'Hyg.' 
1842,  vol.  2,  p.  434.) 

SULPHATE  OF  POTASH.     SAL  POLYCHRBST.     SAL  DE  DUOBUS. 

This  salt  was,  at  one  time,  regarded  as  inert,  but  of  late  years 
the  employment  of  it  in  medicine  has  given  rise  to  some  important 
medico-legal  investigations. 

Sym.ptoins  and  appearances.— A  lady,  about  a  week  after  her 
delivery,  took,  by  the  prescription  of  her  medical  attendant,  about 
ten  drachms  of  the  sulphate  of  potash  in  divided  doses,  as  a  laxa- 
tive. After  the  first  dose,  she  was  seized  with  severe  pam  m  the 
stomach,  nausea,  vomiting,  purging,  and  cramps  in  the  hmbs. 
These  symptoms  were  aggravated  after  each  dose,  and  sJie  died  m 
two  hours.  It  was  supposed  that  some  poison  had  been  given  by 
mistake  ;  but  there  was  no  evidence  of  this,  and  the  question 
really  was,  whether  her  death  had  or  had  not  been  caused  by  the 
sulphate  of  potash.  On  an  inspection  of  the  body,  the  mucous 
membrane  of  the  stomach  and  intestines  was  found  pale,  except 
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the  valvulfe  conniventes  (folds),  which  were  reddened.  The 
stomach  contained  a  large  quantity  of  reddish-coloured  liquid, 
which,  on  analysis,  was  found  to  contain  only  sulphate  of  potash, 
and  no  trace  of  any  common  irritant  poison.  The  examiners  referred 
death  to  sulphate  of  potash  taken  in  an  unusually  large  dose, 
whereby  it  had  acted  as  an  irritant  poison  on  a  person  whose  con- 
stitiition  was  already  much  debilitated.   ( '  Ann.  d'Hyg .'  Avril  1842. ) 

The  question  whether  this  is  to  be  regarded  as  an  irritant 
poisonous  salt  or  not,  was  much  debated  among  members  of  the 
profession,  in  reference  to  a  case  whicli  was  tried  at  the  Central 
I     Criminal  Court  in  October  1843.    (The  (Jneert  v.  Haynes.)  The 
accused  had  given  to  the  deceased,  on  the  night  before  her  death, 
two  ounces  of  sulphate  of  potash,  dissolved  in  water  ;  and  it 
was  alleged  that  a  fortnight  previously  to  this,  she  had  taken  in 
divided  doses,  as  much  as  a  quarter  of  a  pound  of  this  salt.  The 
woman  thought  that  she  was  pregnant,  but  this  was  disproved  by 
an  examination  of  the  body  ;  and  it  was  charged  that  the  pri- 
soner had  given  her  the  salt  with  the  intention  of  causing  a 
miscarriage.    After  the  last  dose,  she  was  seized  with  sickness, 
and  died  within  a  very  short  time.    The  stomach  was  found 
emj^ty,  but  highly  inflamed  ;  and  there  was  blood  effused  on  the 
brain.    One  medical  witness  referred  death  to  the  action  of  the 
sulphate  as  an  irritant  poison  ;  the  other  to  apoplexy,  as  an  indirect 
result  of  the  violent  vomiting  caused  by  it.    The  prisoner  was 
acquitted  of  the  charge  of  murder,   but  subsequently  found 
guilty  of  administering  the  sulphate  with  intent  to  procure  abortion. 
Both  of  the  witnesses  admitted  that,  in  small  doses,  the  salt  was 
innoxious  ;  but  that  in  a  dose  of  two  otmces  it  would  produce  dan- 
gerous efl'ects.    A  portion  of  the  sulphate  in  this  case  was  examined 
by  the  late  Mr.  Brande,  as  it  was  suspected  that  some  poisonous 
substance  might  have  been  accidentally  mixed  with  it  ;  but  it 
was  found  to  be  pure.    It  is  not  improbable,  from  the  symptoms 
and  the  inflamed  state  of  the  stomach,  that  the  salt  acted  here  as  an 
irritant  poison  ;  and  the  fact  of  its  being  a  proper  medicine 
in  small  doses,  appears  to  be  no  sound  objection  to  this  view  ; 
for  the  same  circumstance  is  observed  with  respect  to  numerous 
substances,  the  poisonous  or  noxious  properties  of  which  cannot 
admit  of  dispute. 

A  case,  somewhat  similar  in  its  details,  was  the  subject  of  a  trial 
at  the  Central  Criminal  Court  in  October  1856.  {Rag.  v.  Gaylor.) 
A  man-ied  woman,  the  wife  of  the  prisoner,  under  the  belief  that 
she  was  pregnant,  took  a  large  quantity  of  this  salt,  the  prisoner 
having  purchased  two  ounces,  and  handed  it  to  her.  It  was  taken 
with  the  design  of  procuring  abortion,  but  it  caused  the  death  of 
the  woman  under  symptoms  of  severe  irritation  of  the  stomach  and 
bowels.  The  deceased  was  not  seen  by  a  medical  man  while  living, 
but  she  suffered  from  severe  pain,  vomiting,  and  purging  ;  the 
vomited  matter  had  a  bilious  colour.  On  inspection,  the  stomach 
and  the  upper  portion  of  the  small  intestines  were  of  a  deep  purple 
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colour,  as  if  from  the  action  of  some  irritant  substance.  The 
stomach,  when  opened,  showed  marks  of  irritation,  and  its  mucous 
coat  was  mvich  congested.  In  this  organ  there  was  a  spoonful  of  tliick, 
slimy  tiuid,  in  which  a  quantity  of  sulphate  of  potash  was  found. 
The  intestines  contained  twelve  ounces  of  a  thick  white  fluid,  highly 
charged  with  mucus,  and  this,  when  analysed,  yielded  sulphate 
of  potash. 

There  was  no  doubt  that  death  had  been  caused  by  an  overdose 
of  this  substance  ;  but  a  legal  doubt  was  raised  whether  the 
prisoner  had  committed  any  crime  in  handing  it  to  the  deceased. 
According  to  Mr.  Mowbray  (Medical  Gazette,  vol.  33,  p.  54), 
sulphate  of  potash  is  a  salt  much  employed  in  France  as  a  popular 
abortive.  He  quotes  several  instances  in  which,  in  large  doses,  it 
produced  severe  symj)toms,  resembling  those  of  irritant  poisoning, 
and  even  death.  In  one  case,  two  drachms  acted  powerfully  ;  and 
in  another,  that  fell  under  his  own  observation,  four  drachms  of  the 
salt,  administered  to  a  lady  after  her  confinement,  had  all  the 
effects  of  an  irritant  poison.  The  above  cases  are  the  only  instances 
in  wliich,  I  believe,  it  is  publicly  known  to  have  proved  fatal 
in  England  ;  and  they  show  that  substances,  commonly  reputed 
as  innoxious,  may  give  rise  to  important  questions  in  toxicology. 
There  is  no  doubt  that  the  most  simple  purgative  salts  may, 
under  certain  circumstances,  and  when  given  in  large  doses, 
destroy  life.  A  case  is  reported  in  wliich  sulphate  of  magnesia 
caused  death,  and  gave  rise  to  a  criminal  charge  in  this  country-. 

It  is  said  that  sulphate  of  potash  has,  in  some  cases,  caused  vomit- 
ing and  other  serious  symptoms,  from  its  containing  as  impurity 
sulphate  of  zinc.  This,  'if  present,  would  be  easily  discovered  by 
the  appropriate  tests.  A  more  dangerous  impurity  has  been  lately 
detected  in  it  by  M.  Bussy,  namely  the  arseniate  of  potash.  He 
found  this  poison  in  a  sample  of  sulphate,  supplied  by  a  wholesale 
hoiise  in  Paris.  ('Pharm.  Jovu-.'  May  1872,  p.  954,  also  'Ann. 
d'Hyg.'  1872,  vol.  2,  p.  137.)  It  may  have  been  derived  from 
arsenical  sulphuric  acid  used  in  its  manufacture.  It  would  be 
proper  to  test  for  arsenic  any  sample  of  sulphate  which  has  caused 
great  irritation.  (See  Arsenic.)  Arsenic  may  thus  find  its  way 
into  all  medicines  in  which  sulphate  of  potash  is  used,  e.g.  the  com- 
pound colocynth  pill  and  the  compound  powder  of  ipecacuanha. 

Chemical  JLwaZi/sis.— Sulphate  of  potash  is  easily  identified.  It 
is  a  dry  hard  salt,  soluble  in  water,  forming  a  neutral  solution.. 
This  solution,  if  sufficiently  concentrated,  is  precipitated  both  by 
tartaric  acid  and  chloride  of  platinum,  whereby  potash  is  indicated 
(p.  251)  ;  and  the  presence  of  sulphuric  acid  is  known  by  the  action 
of  a  salt  of  barium  (p.  194).  Organic  liqruds.— This  salt  being 
insoluble  in  alcohol,  may  have  the  organic  matter  removed  from  it 
by  treating  the  liquid  containing  it  (previously  concentrated)  with 
alcohol  ;— or  the  substance  containing  the  salt  may  be  evaporated  to 
dryness  and  incinerated,  when  the  undecomposed  sulphate  may  be 
obtained  by  lixiviating  the  calcined  residue  with  distilled  water. 
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The  sulphate  of  potash  exists  naturally  in  some  animal  fluids,  but 
only  in  traces.  It  may  be  separated  from  organic  substances  by 
dialysis  (ante,  p.  149), 

ALUM.     SULPHATE  OF  ALUMINA  AND  POTASH. 

This  substance  is  very  commonly  diffused,  but  it  does  not 
appear  to  have  given  rise  to  any  accidents  in  this  country.  One 
case  of  death  from  alum  appeared  in  the  Registration  Returns  for 
1838-9.  A  singular  case  occurred  in  Paris,  in  1828,  in  which  the 
alleged  noxious  properties  of  alum  were  brought  into  question.  A 
lady  swallowed  a  quantity  of  calcined  alum  dissolved  in  warm  water, 
wliich  had  been  supplied  to  her  by  mistake  for  powdered  gum. 
The  quantity  taken  was  less  than  half  an  ounce.  She  immediately 
complained  of  a  burning  pain  in  the  mouth,  throat,  and  stomach. 
She  afterwards  suffered  from  tliirst,  violent  vomiting,  and  general 
disturbance  of  the  system,  from  which  she  recovered  in  the  course 
of  two  or  three  days.  These  effects  were  referred  to  the  alum,  and 
the  person  who  supplied  it  by  mistake  was  condemned  to  a  severe 
punishment.  On  the  case  being  carried  to  an  appeal,  Orfila  con- 
tended that  alum  was  not  a  poison  ;  although  he  admitted  that  in 
the  calcined  state  it  was  used  as  a  caustic.  In  order  to  establish 
liis  opinion  of  its  inertness,  he  offered  to  swallow  half  an  ounce  on 
the  spot !  He  referred  the  symptoms  under  which  the  patient 
had  laboured  to  some  other  cause  ;  but  on  being  further  questioned, 
he  admitted  that  a  solution  of  calcined  alum  was  likely  to  produce 
more  serious  effects  than  common  gum,  which  the  party  should 
have  taken.  The  punishment  was  mitigated.  ('Ann.  d'Hyg.' 1822, 
vol.  1,  p.  234.)  Orfila  subsequently  ascertained  by  experiment  that 
alum  in  a  large  dose  operated  fatally  on  animals,  destroying  life  in 
the  course  of  a  few  hours  !  He  detected  the  salt  in  these  cases  in. 
the  substance  of  the  stomach,  liver,  spleen,  and  in  the  urine.  ('Ann. 
d'Hyg.'  1845,  vol.  2,  p.  433.)  The  reader  will  find  a  singular  case  of 
supposed  poisoning  by  alum  in  the  'Ann.  d'Hyg. '1832,  vol.  2,  p.  180. 

The  symptoms  produced  by  alum  in  a  large  dose  are  frothing 
at  the  mouth,  vomiting  (the  vomited  matters  contaming  alum), 
purging,  depression,  weakness  of  the  Hmbs,  and  the  principal 
appearance  is  a  reddish-brown  colour  of  the  mucoas  membrane  of 
the  stomach,  which  may  be  found  softened  or  disorganized,  either 
wholly  or  in  patches.  We  cannot  therefore  refuse  to  admit  the 
fact  of  this  substance  acting  as  an  irritant.  It  is,  however,  proper 
to  observe  that  alum,  given  in  large  doses  to  animals,  does  not 
appear  to  affect  them  seriously,  unless  the  gullet  has  been  tied : 
three  clrachm-s,  dissolved  in  six  ounces  of  liquid,  have  been  given  at  a 
dose  without  any  inconvenience  resulting. 

Treatment. — The  promotion  of  vomiting  and  the  free  adminis- 
tration of  hydrate  of  magnesia,  or  a  weak  solution  of  carbonate  of 
ammonia  at  intervals,  with  the  use  of  the  stomach-piimp. 

Chemical  analysis. — Common  alum  possesses  a  pecvdiarly  acid 
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and  astringent  taste.  It  is  easily  dissolved  by  water,  forming  an 
acid  soluticjn,  which  crystallizes  on  evaporation  in  regular  octaliedra. 
Its  solution  is  not  affected  by  ferrocyanide  of  potassium  or  sul- 
phuretted hydrogen  gas,  whereby  it  is  known  from  the  true  metallic 
saline  solutions.  The  sulphuric  acid  may  be  detected  in  the  solution 
by  a  salt  of  barium.  On  adding  potash,  a  wliite  precipitate  of  alumina 
falls  down,  which  is  redissolved  by  the  addition  of  a  larger  quantity 
of  the  alkali.  By  this  last  character,  it  is  known  from  the  alkaline 
earths,  w"hich  are  precipitated  from  their  solutions  by  T)otasli,  but 
the  precipitates  are  not  redissolved.  On  adding  carbonate  of  am- 
monia, alumina  falls  down.  This  may  be  separated  by  filtration, 
and  on  evaporating  the  liquid  portion,  and  incinerating  the  saline 
residue,  there  will  be  found  sulphate  of  potash.  Calcined  alum  is 
a  white  uncrystalline  substance.  It  is  used  as  a  mild  escharotic, 
and  is  only  partially  soluble  in  water.  About  one-sixth  is  left  as  a 
residuary  white  powder,  easily  soluble  in  a  mineral  acid,  and 
yielding  common  alum  by  crystallisation.  The  quantity  dissolved 
by  boiling  water  is,  however,  sufficient  to  allow  its  nature  to  be 
determined.  From  organic  liquids  it  may  be  obtained  by  evapora- 
tion and  incineration, 

IODIDE  OF  POTASSIUM. 

lodisni—Sijmptoms.— This  salt  is  extensively  employed  as  a 
medicinal  preparation,  but  it  appears  to  have  given  rise,  in  some 
instances,  to  alarming  symptoms,  even  when  exliibited  in  small 
doses  ;  and  it  is  stated  that  death  has  resulted  from  its  use.  The 
following  cases  may  serve  to  illustrate  its  alleged  noxious  effects. 
A  gentle°man  was  ordered  by  his  physician  to  take  three  grains  of 
the  iodide  in  a  draught  of  peppermint-water  three  times  a  day. 
After  the  third  dose  he  felt  unwell,  and  an  hour  after  the  fourth 
dose  he  was  attacked  with  a  violent  shiveriiig  fit,  followed  by  head- 
ache, hot  skin,  intense  thirst,  quick  and  full  pulse,  with  vomiting 
and  puro-ing.  These  symptoms  were  succeeded  by  gi-eat  prostration 
of  strength.  In  spite  of  treatment,  the  purging  lasted  several  days. 
The  effects  of  the  medicine  in  this  case  were  so  violent,  although 
only  tiuelve  grains  had  been  taken,  that  there  is  little  doubt  if  the 
patient  had  taken  another  dose,  he  would  have  died.  (  Med.  (xaz. 
Sept  3  1841.)  In  October  1841,  a  case  was  reported  by  Mr. 
Ericiiseli  to  the  University  College  Medical  Society,  m  which 
alarmincr  symptoms  resulted  from  a  dose  of  only>e  grains  of  iodide 
of  potassiiim.  There  was  great  difficulty  of  breathing,  discharge 
from  the  eyes  and  nostrils,  inflamed  conjunctivfe,  and  most  of  the 
violent  symptoms  of  catarrh.  The  iodide  was  discontinued,  and 
the  patient  recovered.  Dr.  Lawrie  found  that  seven  grains  and  a 
half  of  the  iodide,  in  three  doses,  produced  m  an  adult,  dryness  and 
irritation  of  the  throat,  great  difficulty  in  breatlimg,  and  other 
serious  symptoms.  In  another  instance,  thirty  grains,  m  divided 
doses   caused  severe  headache  and  secretion  of  tears.     In  two  m- 
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stances,  wherein  he  had  prescribed  it  medicinally  in  small  doses, 
it  was,  in  his  opinion,  the  cause  of  death.  ('Med.  Gaz.'  vol.  27, 
p.  588.) 

Mr.  Cooper  Forster  describes  in  the  *  Guy's  Hospital  Reports,' 
(1873,  p.  41),  the  following  case,  in  which  forty  grains  taken  in  two 
doses  produced  serious  effects. 

A  man,  aet.  43,  was  under  his  care  for  chronic  ulcers  of  the  legs. 
On  August  19  he  was  ordered  one  scruple  of  the  iodide  of  potassium 
in  one  ounce  of  infusion  of  gentian  three  times  a  day.  The  first 
dose  was  taken  on  the  morning  of  August  20,  the  second  at  2  p.m. 
Within  half  an  hour  after  the  first  dose  he  began  to  sneeze  very 
much,  and  this  symptom  continued  until  the  second  dose,  after 
taking  which  his  eyes  began  to  water,  his  head  to  ache  severely,  and 
his  throat  to  become  very  sore. 

The  next  day  the  eyelids  were  swollen  so  as  to  close  the  eyes, 
and  there  was  a  tliick  purulent  discharge  from  the  conjunctiva;. 
The  skin  of  the  nose  was  red,  with  puruleait  patches  ui^on  it,  the 
mucous  membrane  discharging  a  watery  fluid  to  a  large  extent.  The 
throat  was  sore  ;  the  fauces  were  rather  injected.  The  voice  was 
only  a  hoarse  wliisper.  There  was  much  pain  in  all  the  limbs. 
On  the  24th  these  symptoms  had  disappeared.  The  man  took  only 
40  grains  in  two  doses,  and  these  were  the  effects.  He  at  first  pre- 
sented the  appearance  of  one  suffering  from  erysipelas,  but  the  skin 
had  not  the  usual  redness,  and  his  temperature  remained  below  the 
normal.  One  of  the  effects  of  this  compound,  according  to  Marotte, 
was  the  production  of  a  great  enlargement  of  the  thyroid  gland' 
(Bouchardat,  'Ann.  de  Therap.'  1873,  p.  221.) 

These  cases  show  the  necessity  of  caution  in  the  medicinal  use 
of  this  substance.  The  effects  from  small  doses  may,  perhaps,  be 
attributed  to  idiosyncrasy  ;  still  there  seems  to  be  good  ground, 
from  the  results  of  experiments  on  animals,  for  ranking  iodide  of 
potassium  among  noxious  irritant  substances.  It  has  not,  so  far  as 
I  know,  caused  death,  if  we  except  the  two  cases  recorded  by  Dr. 
Lawrie.  One  drachm  and  a  half  of  the  solution  has  been  taken  by 
a  young  woman  withoxit  destroying  fife,  although  it  produced  serious 
symptoms  of  irritation.  (Devergie,  'Med.  Leg.'  vol.  2,  p.  535.)  It 
has  been  suggested  that  the  occasional  adulteration  of  the  iodide  with 
carbonate  of  potash  may  account  for  the  discrepant  statements 
respecting  its  innoxious  properties  in  large  doses.  In  one  instance 
in  which  the  medicinal  dose  had  been  carried  to  several  drachms' 
the  iodide  was  found  to  contain  75  per  cent,  of  the  carbonate  of 
potash.  This  may  explain  the  fact  that  large  doses  of  the  iodide 
have  been  given  by  French  surgeons  in  the  treatment  of  syphilis 
without  producing  injurious  consequences.  M.  Payen  has  pre- 
scribed as  much  as  60  grains  daily  in  divided  doses,  and  M.  Ricord 
13  stated  to  have  carried  the  dose  to  135  grains  in  a  day.  Another 
theory,  however,  may  be  adopted  to  account  for  the  innoxious  cha- 
racter of  these  large  doses.  A  state  of  tolerance  may  have  been 
set  up  as  m  the  administration  of  tartar  emetic  in  cases  of  pulmonary 
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Glmnical  Aimlysis.—The  iodide  may  be  distinguished  by  its 
cubic  crystals  and  by  its  solution  producing  a  blue  colour  with  starch 
on  the  addition  of  strong  nitric  acid.  The  salt  gives  a  violet  colour 
to  flame,  indicative  of  potash,  and  yields  iodine  when  treated  with 
sulphuric  acid  and  oxide  of  manganese.  ..... 

The  detection  of  this  salt  when  dissolved  m  organic  hquids 
—in  the  contents  of  the  stomach,  in  the  urine,  or  the  tissues  is 
based  on  very  simple  principles.  We  make  a  watery  extract,  or 
evaporate  the  liquid  to  an  extract,  and  distil  this  with  a  solution 
of  perchloride  of  iron.  If  the  iodide  is  present,  even  in  smaii 
qiiantity,  the  vapour  of  iodine  is  distilled  over  and  is  easily  recog- 
nized by  its  colour,  odour,  and  reaction  on  starch  paper  ihe 
presence  of  organic  matter  does  not  interfere  with  this  result  and 
an  excess  of  the  perchloride  does  not  prevent  the  whole  of  the 

iodine  being  set  free.  , 
A  preUminary  experiment  may  be  made  mth  a  portion  of  the 

liquid  in  a  test-tube. 

SALTS  OF  BARIUM.     CHLORIDE,  NITRATE,  AKD  CARBONATE. 

Symptoms  and  appearances. -A  "^oman  ^et  23,  took  by  mistake 
for  Eps?m  salts,  less  than  a  teaspoonful  (100  grains)  of  the  chlo- 
ride of  barium.    This  was  at  12.30,  p.m.    In  half  an  hour  there 
was  a  feeUng  of  deadly  sickness,  with  sharp  burnmg  pams  m 
Te  stomach  Ld  bowels:    Vomiting  and  purgmg  set  ^^olently 
the  purging  being  attended  with  tenesmus.    An  hour  and  a  half 
after  Se  had  taken  the  poison,  the  foUowing  symptoms  were  ob- 
served by  Mr.  Walsh.    Face  pale  and  anxious,  eyes  deeply  sunk, 
sSce  cold,  heart's  action  feeble,  pulse  scarcely  perceptible  tongue 
Sural  and  warni,  loss  of  muscular  power,  sensation  and  mteUi- 
Snce  not  aflected,  pupils  natural.    Fluids  taken  were  instantly 
le  ected  with  a  ropy  mucus.    There  was  pam  m  the  stomach, 
a  ingLgTn  the  ears>itching  of  the  ^V^Sl 
tiirl  arms     At  9  P.M.  the  symptoms  had  abated,  but  at  2  a.m  {^_e. 
t.Xnni  fotiteen  hours)  the  purging  had  returned,  and  the 
Zl  weie  much  worse.    There  was  a  loss  of  voluntary  mus- 
SfpTer  Trbrelthiig  was  slow  and  laboured,  and  indicated 
effusion  h'  the  bronchial  tubes,  but  the  woman  was  sensible.  Soon 
tSpr  3  A  M  she  was  convulsed,  and  these  convulsions  continued  m 
froxvsms 'for  two  hours,  when  she  died    seventeen  houi's  after 
takbafthe  poison.    During  the  fits  she  had  several  watery  evacua- 
takmg  tne  poibuu.  &  There  was  no  post-mortem  exa- 

tions,  and  consciousness  was  lost.     Ihe  e  ^  V 

,iiici  paraiysia  iM.  chloride  of  barium  is  reported  in  the 

;  p  ZLltta  Joral'^^^^^^^  10,  1872, 1=.  117) ;  but  iio  account 
dose  ta.e„  or  of  the  s^p^s  and  ap,~. 

££d  tKrper::r«Sle  to  beai-the  eighth  of  a  grain  ; 
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that  it  is  analogous  to  corrosive  sublimate,  and  that  an  overdose 
will  produce  siniilai*  effects.  He  has  used  it  for  many  years,  and 
he  finds  the  proper  dose  is  from  the  twelfth  to  the  sixteenth  part 
of  a  grain  ;  but  he  cites  no  instance  of  its  acting  as  a  poison  in  a 
dose  of  one  or  two  grains.    ('Lancet,'  July  5,  1873,  p.  28.) 

The  following  case  is  reported  by  \  ildberg.    A  woman  swal- 
lowed, by  mistake,  half  an  ounce  of  powdered  chloride  of  barium 
dissolved  in  warm  water.    Nausea  and  vomiting  of  a  watery  mucus 
supervened,  with  twitchings  of  the  facial  muscles,  and  convulsive 
motions  of  the  hands  and  feet.    The  symptoms  continued  to  in- 
crease in  severity,  and  she  died  in  about  two  hours  from  the  time  of 
taking  the  poison,  under  the  most  violent  convulsions.    On  inspec- 
tion, the  stomach  was  found  perforated  posteriorly,  in  the  lesser 
curvature,  near  the  cardiac  orifice.    The  aperture  was  of  an  oval 
form,  three  lines  in  diameter  externally,  and  almost  twice  as  large 
internally.    The  margin  of  the  aperture  appeared  swollen,  and  the 
mucous  membrane  for  about  two  inches  around,  was  much  thickened 
and  covered  with  a  bloody  mucus.    The  stomach  and  small  intes- 
tines were  highly  inflamed  ;  the  cavity  of  the  former  contained 
mucus  and  coagulated  blood.    The  pharynx  and  oesophagus  pre- 
sented slight  marks  of  inflammation.    The  poison  was  detected  in 
the  stomach  by  chemical  analysis.    Wildberg  suggested  that  the 
perforation  was  due  to  disease,  and  not  to  the  poison  taken.  This 
is  very  probable,  for  the  characters  of  the  apertm-e  were  those  of 
perforation  from  disease  {ante,  p.  122)  ;  and  it  would  be  unlikely 
that  the  chloride  of  barium,  if  it  led  to  perforation  of  the  stomach 
at  all,  should  have  given  rise  to  this  effect  in  two  hours.    It  is  not 
stated  whether  the  woman  had  suffered  from  any  symptoms  of  gastric 
irritation  prior  to  taking  the  poison,  nor  whether  the  contents  of 
the  stomach  were  found  extravasated  and  the  peritoneum  inflamed. 
But  there  can  be  no  doubt  that  she  died  from  the  effects  of  the 
poison.  This  was  clearly  indicated  by  the  nature  of  the  symptoms, 
and  the  appearances  after  death.     Admitting  that  no  mistake 
was  made  respecting  the  time  at  which   it  was  swallowed,  it 
must  be  considered  remarkable  that  this  substance  should  have 
destroyed  life,  and  left  such  extensive  marks  of  irritation  in  the 
alimentary  canal,  within  the  short  space  of  two  hours.  In  another 
instance,  one  ounce  of  this  salt,  taken  by  mistake  for  Glauber's  salt, 
caused  death  in  an  hour.    Even  in  small  doses,  the  chloride  of 
barium  has  been  observed  to  aftect  the  system  powerfully.  Orfila 
found  that  the  chloride  was  absorbed  :  he  detected  it  in  the  liver 
spleen,  and  kidneys  of  animals  poisoned  by  it.    ('  Ann  d'Hv^  ' 
1842,  vol.  2,  p.  217.) 

A  fatal  case  of  poisoning  with  Nitrate  of  baryta,  taken  in  mistake 
for  sulphur,  is  reported  in  the  '  Pharmaceutical  Journal '  for  1869 
p.  181.  Another  case,  also  fatal,  is  recorded  in  the  same  journal 
for  June  1872,  p.  1021.  It  appears  that  the  salts  of  barium  are 
used  for  sizing  cotton  warps.  A  man  employed  in  this  work  swal- 
lowed a  portion  about  the  size  of  a  bean,  thinking  he  was  taking 
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Epsom  salts.  He  died  in  about  fourteen  hours.  The  symptoms 
were  at  first  those  of  irritant  poisoning,  but  in  the  latter  stage 
paralysis  took  place.  The  medical  witness  stated  that  he  had  found 
twelve  grains  of  these  salts  sufficient  to  kill  a  dog.  M.  Chevallier 
met  with  a  case  in  which  acetate  of  baryta  had  been  supplied  as  a 
medicine  in  place  of  the  sixlphovinate  of  soda.  It  caused  the  death 
of  the  patient,  and  produced  serious  symptoms  in  the  druggist.  He 
had  swallowed  a  portion  of  the  medicine,  in  order  to  show  that 
there  had  been  no  mistake  in  its  preparation.  ('Ann.  d'Hyg.'  1873, 
vol.  l,p.  395.)  An  action  was  brought  by  the  widow  against  the 
druggist  for  the  loss  of  her  husband  through  negligence,  and  she 
obtained  a  verdict  with  800L  damages.  ('  Brit.  Med.  Record,'  Ja,n, 
10,  1874  p.  51.) 

The  Carbonate  of  baryta  is  said  to  have  destroyed  life  m  two 
cases,  in  each  of  which  only  one  drachm  was  taken  ;  but  the  fol- 
lowing case,  which  occm-red  to  Dr.  Wilson,  shows  that  this  coru- 
pound  is  not  so  poisonous  as  the  chloride.  A  young  woman 
swallowed  half  a  teacupful  of  the  powdered  carbonate,  mixed  ivdth 
water,  at  a  time  when  she  had  been  fasting  twenty-four  hours. 
There  was  no  particular  taste.  In  two  hours  she  experienced  dim- 
ness of  sight,  double  vision,  singing  in  the  ears,  pain  in  the  head, 
and  throbbing  in  the  temples,  with  a  sensation  of  distension  and 
weight  at  the  pit  of  the  stomach.  There  was  also  palpitation  of 
the\eart.  After  a  time  she  complained  of  pain  in  the  legs  a,nd 
knees  and  cramps  in  the  calves.  She  vomited  twice,  a  fluid  like 
chalk  and  water.  The  skin  was  hot  and  dry,  the  pulse  frequent, 
full  and  hard.  These  symptoms  gradually  abated,  and  she  re- 
covered although  the  pain  in  the  head  and  stomach  continued  for 
a  long  time.    ('Med.  Gaz.' vol.  14,  p.  448.)    The  carbonate  is 

used  as  a  poison  for  rats  and  mice.  ^, ,    . ,     ^  ,  • 

Analysis.  —  Chloride  of  barium 
crystallizes  in  thin  quadrangular 
plates  (Fig.  13) :  it  is  soluble  in  water. 
1.  The  solution  yields  wliite  precipi- 
tate with  sulphuric  acid  or  an  alka- 
line sulphate.  Tliis  precipitate  is 
insokible  in  nitric  acid.  2.  The 
powdered  salt,  burnt  on  platinum 
wire  in  a  smokeless  flame,  imparts 
to  it  a  greenish-yellow  colour. 
3.  Chlorine  may  be  detected  by  a 
solution  of  nitrate  of  silver. 

Carbonate  of  baryta  is  a  white 
insoluble  powder.  It  is  entirely 
dissolved  with  efi"ervescence  (car- 
bonic acid)  by  diluted  hydrochloric 
acid.  On  evaporation,  it  yields  crys- 
talline plates  of  the  chloride  of  barium,  which  may  be  tested  by  the 
processes  above  mentioned. 


Crystals  of  Chloride  of  Barium, 
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PHOSPHOKUS. 

Cases  of  poisoning  by  phosphorus  appear  to  he  much  more 
numerous  in  France  than  in  England.  M.  Chevallier  has  collected 
seventy-four  cases  of  poisoning  by  this  substance,  and  in  forty-two 
of  these,  the  phosphorus  was  procm-ed  from  lucif  er  matches.  Among 
the  cases,  twenty-five  were  the  result  of  accident,  twenty-eight 
involved  a  criminal  charge,  and  twenty-one  were  the  result  of 
suicide.  ('  Annales  d'Hygiene,'  1857,  vol.  2,  p.  226.)  The  cases  of 
poisomng  by  phosphorus  in  this  country  are  not  very  numerous  ; 
and  they  are  chiefly  referable  to  accident  or  suicide.  Within  a 
period  of  five  years,  there  were  fifteen  deaths  from  phosphorus  out 
of  1620  cases  of  poisoning.  In  France,  witliin  a  period  of  six  years, 
there  were  103  cases  of  poisoning  with  phosphorus  which  gave  rise 
to  medico-legal  inquiry  ;  and,  according  to  Tardieu,  this  poison  is 
there  often  selected  for  the  purposes  of  suicide  or  murder. 

Phosphorus  is  seldom  used  in  this  country  in  attempts  at 
murder.  The  smeU  and  taste  as  well  as  its  luminosity  in  the  dark 
^^^T''^  presence.  At  the  Norwich  Autumn  Assizes, 
1871  [Keg.  v.  Fisher),  a  girl  of  eighteen  was  convicted  of  an  attempt 
to  poison  a  family.  She  put  a  vermin  compound  of  phosphorus 
into  a  teapot  containing  tea.  AVhen  hot  water  was  poured  on  it, 
the  smeU  at  once  led  to  suspicion.  Phosphorus  was  found  in  it, 
taken  from  a  pot  carelessly  left  about  the  house.  The  girl  was 
convicted,  and  sentenced  to  penal  servitude  for  life  The  late 
Professor  Casper,  of  Berlin,  describes  a  case  in  which  the  luminous 
appearance  of  the  poisoned  food,  led  to  a  suspicion  of  poisoning 
with  phosphorus,  and  this  was  subsequently  proved  A  woman 
put  a  preparation  of  phosphorus  into  soup,  and  gave  it  to  her  hus- 
band. He  ate  it  m  a  dark  room  in  the  presence  of  some  friends  and 

1-^?        .f^,  "^^^  ^^^"^'^  it,  was  luminous. 

(  Vierteljahrsschrift,'  July  1864.)    In  this  way  a  person  maybe 
warned  and  a  life  saved.  (See  'Ann.  d'Hyg.'  1870,  vol.  2  p  203  ) 

Symptoms.— Phosphorus  acts  as  an  irritant  poison,  but  its 
iTwtvi'  with  some  uncertainty,  according  to  the  state 

neaW  f^u  are  frequently  slow  in  ap- 

two  ^fv  ^Vw""^^  sometimes  even  one  or 

anne^r  ^1',,+    i  irritation  with  convulsions  and  spasms 

appear,  but  when  these  once  come  on,  the  case  proceeds  rapidly  to 
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a  fatal  termination.    In  the  first  instance  the  patient  experiences 
a  disagreeable  taste  resembling  garlic,  which  is  peculiar  to  this 
poison     An  alliaceous  or  garlic  odour  may  be  perceived  in  the 
breath     There  is  an  acrid  burning  sensation  m  the  throat  with 
intense  thirst,  severe  pain  and  heat  with  a  prickmg  sensation  in 
the  stomach,  followed  by  distension  of  the  abdomen  ;  and  nausea 
and  vomiting  continuing  until  death.    The  vomited  matters  are 
black  or  of  a  dark  coff«e-ground  colour  ;  they  have  an  odour  of 
garlic;  white  vapours,  having  the  peculiar  odour  of  phosphorus, 
may  be  seen  to'-proceed  from  them,  and  m  the  dark  they  may  even 
appear  phosphorescent.      Purging  is  among  the  ^yniptoms  ami 
the  motions  have  been  observed  to  be    ummous  in  the  dark 
The  urine  also,  passed  at  an  early  stage,  has  been  observed  to  be 
luminous  in  the  dark.    The  pulse  is  small,  frequent,  and  scarcely 
pTcSle.    There  is  great  prostration  of  strength,  coldness  of  the 
E  and  other  symptoms  ofUapse.  The  patien  -^J^^^^^^^^ 
in  a  Wte  of  coma,  or  be  convulsed  before  death.    Jaundice  lias 
been  oterved  "Song  the  symptoms.    The  following  cases  will 
illustrate  the  mode  in  which  this  poison  acts  :- 

A  crirl,  between  two  and  three  years  of  age,  had  been  caught  m 
the  act  of  sucking  and  swallowing  the  heads  of  lucifer  matches. 
Two  days  afterwards  she  appeared  unwell,  there  was  some  feverish 
Sement  but  no  active  symptoms.  The  bowels  were  open, 
S  tlS  di  Id  did  not  then  suffer  from  pain,  vomiting  or  pur^ng 
She  was  Subsequently  attacked  with  violent  -  W-ons^^^^a^^^^^^^ 

^4h  SoVTa  co^UXtc^our, 

of  which  included  rom  two  to  three  inches  of  intestme,  which  was 
nflatd  at  the  invaginated  parts.    There  -^^^  ^e-^^^^^^^^ 
strangulation,  and  the  X^^JZZ^X  ^^J^^^^SZ^ 
given  at  the  -'l-^JS  ^d  f  W^^^^^^^^  accordingly. 

rZno^'Tc'imt^^^^^  by  dissolving, 

(  Lancet,  uec  j.oto.;  lucifer  matches, 

in  vinegar,  the  phosphorus  from  *^JJ  "^^Y^     ^     the  most  severe 
She  swaUowed  this  mixture  ^j//^^™^Sef  svmptoms 
suffering  for  eight  days  she         J^Xchim.  Med.'  1846,  p.  668.) 
bling  those  of  ?i  lucifer  mkches  in 

cofffe.^rTn  t^'C^:J%^^^o  her,,  and  she  vomited 


coffee.  In  an  hour  ^.^^Xd  having  the  smell  of  phosphorus, 
half  a  pint  of  .^'^^  matter  (Prussian  blue) 

and  contaimng  particles  of  ^  j^^a  no  pam  in  the  stomach,  and 
derived  from  t^e  matches^    She  l^d  noj      ^^^^  ^  ^^^^^^^^^^^  _ 

no  purging     In  four  fj^^f^^J  f^o^  tl^^  nose  ;  she  was  jaun- 

''''''' 
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toms  set  in  with  purpura,  and  she  died  in  about  a  week  after 
taking  the  poison.  ('  Ed.  Monthly  Journal,'  October  18G0.)  On 
April"  20,  18(51,  a  girl  swallowed  a  quantity  of  phosphorus  paste. 
When  seen  soon  afterwards  by  Mr.  Parsons,  of  Bridgwater,  her 
lips  as  well  as  parts  of  her  dress  were  smeared  with  this  substance, 
and  there  was  a  strong  odoiu-  of  phosphorus  in  her  breath.  Her 
countenance  was  tranquil;  her  pulse  regular;  there  was  no 
sickness  or  nausea,  and  she  complained  of  nothing  but  slight 
thirst.  Her  symptoms  were  so  mild  that  they  excited  no  suspi- 
cion that  the  girl  had  swallowed  the  poison.  She  passed  a  restless 
night,  and  the  next  day  she  complained '  of  heat  in  the  mouth  and 
tlijoat,  and  of  a  slight  sensation  of  nausea  and  retching.  There 
was  no  pain  or  tenderness  in  the  region  of  the  stomach,  the  pulse 
was  regular  but  weak.  On  the  22ud  she  dressed  herself  and  was 
able  to°walk  about  the  ward  ;  she  left  the  hospital  and  went  home, 
having  walked  a  mile  ;  she  had  her  tea  as  usual  at  night,  and  went 
to  bed.  On  the  following  day,  the  23rd,  she  complained  of  pain 
in  her  bowels,  with  sickness  and  purging.  These  symptoms 
became  worse.  On  the  25th  there  was  pain  in  the  bowels,  which 
Avere  tender  on  pressure  and  slightly  tympanitic.  The  pulse  was 
intermittent,  and  the  girl  was  fast  sinking.  She  died  on  the  26th, 
having  survived  the  effects  of  the  poison  nearly  a  week,  and  no 
well-marked  symptoms  having  set  in  vintil  the  fifth  day.  An: 
inspection  of  the  body  was  not  permitted,  and  the  only  fact 
observed  after  death  was  a  tendency  to  rapid  putrefaction.  The 
whole  of  the  body  became  speedily  livid,  and  the  finger-nails  were 
blue — a  condition  noticed  by  a  witness  to  have  existed  before 
death.    (For  other  cases,  see  '  Ann.  d'Hyg.'  1869,  vol.  2,  p.  397.) 

It  will  be  perceived  that,  in  reference  to  the  delay  in  the 
appearance  of  symptoms,  their  slightness  taken  as  a  whole,  and 
the  time  at  which  death  occurred,  tliis  case  is  similar  to  one  pre- 
viously related.  If  it  were  not  for  the  peculiar  character  of  the 
circumstantial  evidence,  these  cases  might  easily  tlirow  a  practi- 
tioner off  his  guard  in  forming  an  opinion.  The  odour  of  the 
breath,  and  the  appearance  of  phosphorus  smeared  over  the  dress, 
first  attracted  the  notice  of  Mr.  Parsons.  Other  witnesses  deposed 
that  whatever  deceased  touched  with  her  hand  seemed  to  take  fire, 
and  that  when  she  drank  water  to  allay  her  thirst,  a  kind  of  smoke 
issued  from  her  mouth.  Her  hands  and  dress  were  luminous  in 
the  dark. 

A  case  is  reported  by  Dr.  Graff,  in  which  a  young  woman 
swallowed  the  phosphorus  obtained  from  about  three  hundred 
matches — equal  to  rather  less  than  five  grains  of  pure  phosphorus, 
—and  recovered  from  the  effects.  The  symptoms  do  not  appear  to 
have  been  very  severe—  a  fact  ascribed  by  the  reporter  to  the  phos- 
phorus having  been  in  an  intimate  and  probably  insoluble  state  of 
combination  with  other  substances  in  the  matches.  (Henke, 
'  Zeitschrift,'  1842,  vol.  2,  p.  283.)  Phosphorus  in  small  doses  is  said 
to  produce  strong  aphrodisiac  effects.    This  view  is  borne  out  by 
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the  facts  collected  by  Dr.  Hartcop.  (See  Casper's  'Wochenschrift/ 
21  Februar,  1846,  p.  115.) 

Phosphorus  vapour.    Chronic  poisoninci. — Chronic  poisoning  by- 
phosphorus  is  accompanied  by  nauseous  eructations,  frequent  vo- 
miting, sense  of  heat  in  the  stomach,  purging,  straining,  pains  in 
the  joints,  wasting,  hectic   fever,  and  disease   of  the  stomacli, 
under  which  the  patient  slowly  sinks.    Some  interest  is  attached 
to  the  Gluconic  form  of  poisoning  by  phosphorus  from  the  researches 
of  Dr.  Strohl  and  others  on  the  effects  of  the  vapour  upon  indivi- 
duals engaged  in  the  manufacture  of  phosphorus  or  lucifer  matches. 
It  has  been  remarked  that  persons  thus  engaged  have  sufiered  from 
necrosis  of  the  jaw,  carious  teeth,  and  abscesses.    There  has  been 
also  marked  irritation  of  the  respiratory  organs,  and  bronchitis  has 
frequently   shown  itself  among  them.    These  effects  have  been 
attributed  to  the  respiration  of  the  vapours  of  phosphorus,  which 
are  supposed,  by  becoming  acidified,  to  act  chemically  upon  the 
bones  and  exposed  portions  of  the  teeth.    A  good  summary  of  the 
facts  connected  with  this  kind  of  poisoning,  by  the  late  Dr.  Beck, 
will  be  found  in  the  '  American  Journal  of  Medical  Scitnces '  for 
Oct.  1846,  p.  525.    (See also  'Ann.  d'Hygiene,'  1858,  vol.  2,  p.  5  ;  and 
1857,  vol.  1,  p.  431.)  A  case  in  which  pneumonia  was  considered  to 
have  been  induced  by  phosphorus  vapour,  is  reported  in  the  '  Med. 
Gaz.'  (vol.  39,  p.  210),  and  another  M^ell-marked  instance  of  the 
serious  local  and  constitutional  effects  of  the  acid  vapours  has  been 
published  by  Mr.  Wright.  (^Med.  Times,' Dec.  19, 1846.  p.  224.)  Ac- 
cording to  M.  Dupasquier,  phosiDhorus  in  vapour  has  no  specific 
poisonous  action.    It  merely  irritates  the  lining  membrane  of  the 
bronchial  tubes,  and  this  effect  is  soon  lost  by  habit.    When  other 
and  more  dangerous  symptoms  supervene,  he  thinks  they  should  be 
ascribed  to  the  accidental  presence  of  arsenic  in  the  phosphorus. 
('Journal  de  Pharmacie,'  Oct.  1846,  p.284  ;  also,  'Gaz.  Med.'  Dec.  5, 
1846,  p.  946.)    This  view  of  M.  Dupasquier  is  not  borne  out  by 
experience.    Numerous  facts   are  now  placed  on  record  which 
show  that  the  vapour  of  phosphorus  alone  produces  most  injurious 
effects  to  health. 

Since  the  introduction  of  allotropic  phosphorus  for  the  manu- 
facture of  matches,  these  serious  cases  of  phosphorus  disease  have 
not  been  met  with.  It  is  a  rare  circumstance  to  hear  of  an  acute 
case  of  poisoning  by  this  vapour.  Bouchardat  mentions  the  case  of 
a  druggist  who,  while  preparing  a  large  quantity  of  rat  poison 
from  phosphorus  in  a  close  room,  inhaled  the  vapours  to  such 
a  degree  that  he  fainted  repeatedly,  fell  into  a  state  of  complete 
prostration,  and  died  in  a  week.   ( ' Annuaire  de  Therap. '  1874, 

p.  109.)  ^         ^  , 

PosT-MOBTEM  AppEAKANCES. —  In  additmn  to  those  already 
described  we  may  find  marks  of  irritation  and  inflammation  in 
the  stomach  and  intestines  generally.  The  mucous  membrane  is 
inflamed  and  softened,  and  in  some  instances  the  stomach  is  con- 
tracted. 
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A  boy,  set.  10,  took  medicinally  phosphoiais  in  pills  and  in  an 
oleaginous  mixture  for  nearly  four  weeks.  He  was  found  lying  in 
a  state  of  stupor,  quite  insensible,  labouring  under  strong  convul- 
sions, hurried  breathing,  and  a  small  pulse.  He  died  some  hours 
afterwards.  The  principal  appearances  in  this  case  were  congestion 
of  the  brain,  a  bright  vermilion  colour  of  the  anterior  surface  of 
the  stomach  externally,  with  softening  of  the  mucous  membrane 
within,  and  the  marks  of  violent  irritation  and  inflammation  of 
the  muscular  coats  of  the  large  intestines.  The  quantity  of  phos- 
phorus taken  is  not  stated  ;  it  was  given  in  divided  doses,  and 
none  had  been  taken  for  ten  days  previously  to  death  ;  nevertheless 
death  was  ascribed  to  the  long-continued  use  of  the  substance.  The 
stomach  contained  two  ounces  of  a  dark-brown  liquid,  and  a  large 
quantity  of  mucus.    ('  Lancet,'  Se])t.  14,  1844.) 

Inflammation  of  the  stomach  and  bowels  proceeding  to  gangrene 
is  a  common  result  of  the  action  of  phosphorus.  M.  Worbe  found 
the  stomach  perforated  in  three  places  in  a  dog  which  had  been 
Ijoisoned  by  a  solution  of  phosphorus  in  oil. 

A  man,  set.  50,  took  a  quantity  of  phosphorus- paste  used  for 
destroying  vermin.  He  was  seen  in  his  usual  health  at  twelve 
o'clock  P.M.,  and  was  found  dead  in  a  field  the  following  morning. 
On  inspection,  it  was  observed  that  there  was  great  muscular  ri- 
gidity. The  membranes  of  the  brain  were  congested,  and  there 
was  serous  efi"usion  between  the  arachnoid  and  pia  mater.  The 
substance  of  the  brain  was  also  congested.  The  heart  was  flaccid 
and  nearly  emj)ty.  The  mucous  membrane  of  the  stomach,  gullet  and 
small  intestines  was  very  red,  and  there  were  patches  in  which  the 
membrane  was  destroyed.  On  opening  the  stomach  a  wliite  smoke 
escaped,  accompanied  by  a  strong  smell  of  garlic.  It  contained  a  table- 
spoonful  of  viscid  greenish  matter,  from  which  particles  of  phos- 
phorus with  some  Prussian  blue  (used  as  a  colom-ing  for  the  poison), 
subsided  on  standing.  (Dr.  Bingley,  '  Lancet,'  June  13,  1857,  p. 
600.)  The  late  Mr.  Herapath  states  that,  in  a  case  wliich  he 
examined,  he  found,  besides  inflammation  of  the  stomach,  the 
mucous  membrane  raised  in  small  bladders  or  vesications.  As  the 
body  was  not  examined  until  twenty-three  days  after  death,  this  was 
no  doubt  a  change  produced  by  putrefaction.  Such  a  blistered 
appearance  is  frequently  seen  in  cadaveric  inspections,  and  has 
not  been  observed  in  recent  cases  of  poisoning  by  phosphorus. 
Schuchardt  describes,  among  the  appearances,  fluidity  of  the  blood, 
which  is  of  a  dark  colour,  and  does  not  become  red  on  exposure  to 
the  air.  Another  remarkable  appearance  frequently  met  with  is  a 
fatty  degeneration  of  the  liver  and  other  soft  organs.  Ecchymoses 
are  also  foimd  on  the  skin  and  on  the  surface  of  various  organs  of 
the  chest  and  abdomen.  (' Brit,  and  For.  Med.  Rev.'  1857,  vol.  9, 
p.  506.    'Journal  de  Chimie  Medicale,'  1857,  p.  84.) 

In  two  cases  of  acute  poisoning  with  phosphorus,  communicated 
to  me  by  the  late  Dr.  W.  D.  Moore,  one  proved  fatal  in  seventy- 
two,  and  the  other  in  eighty-eight  hours.    The  symptoms  and 
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appearances  were  similar  to  those  already  described.  Fatty  dege- 
neration of  the  liver  and  other  organs  was  especially  marked.  (See 
'  Medical  Press,'  Nov.  15,  1865,  p.  434.)  In  a  case  which  occurred 
to  Dr.  Anderson,  a  child  aged  one  year  and  eight  months  had  sncked 
the  heads  oflf  about  twenty  phosphorus-matches  before  it  was  de- 
tected. No  symptoms  appeared  until  the  second  day,  when  the 
cliild  was  drowsy  and  slept  for  twenty  hours.  Castor-oil  and  oil 
of  turpentine  were  given.  On  the  fourth  day  it  vomited,  the  skin 
was  hot,  tongue  dry,  there  was  great  thirst  with  a  quick  pulse 
and  cold  extremities.  On  the  sixth  day  there  was  much  vomiting 
of  a  matter  like  coffee-grounds  (altered  blood).  There  was  severe 
pain  in  the  stomach — the  child  became  unconscious  and  gradually 
sank,  dying  on  the  seventh  day  after  taking  the  poison.  There 
was  no  purging,  but  the  motions  were  passed  involuntarily,  con- 
taining coagulated  blood.  An  alliaceous  odour  was  perceived  in 
the  breath  during  the  progress  of  the  case,  and  the  body  had  a 
yellowish  (icteric)  tint.  On  inspection  there  was  marked  general 
ecchymosis.  The  liver  was  enlarged,  and  of  a  yellowish  colour, 
imdergoing  fatty  degeneration.  The  lining  membrane  of  the 
stomach  was  injected,  and  it  contained  a  dark  bloody  fluid.  There 
was  no  odour  of  phosphonis,  and  the  contents  were  not  luminous 
in  the  dark.  Phosphorus  could  not  be  detected  by  Mitscherhch's 
process.    ('  Lancet,'  1871,  vol.  2,  p.  189.) 

In  a  case  elsewhere  described,  p.  276,  which  proved  fatal  in  a 
week,  there  was  no  inflammation,  ulceration,  or  softening  of  the 
moiith,  gullet,  stomach,  or  small  intestines.  There  was  a  red 
patch  in  the  ceecum,  and  another  in  the  colon  (the  large  intestines). 
The  contents  of  the  stomach  and  intestines  had  a  coffee-ground 
colour,  like  the  liquid  found  in  hsematemesis  (vomiting  of  blood). 
The  brain  was  slightly  congested.  There  were  bloody  effusions  in 
the  chest  and  abdomen,  and  an  apoplectic  condition  of  the  soft 
organs.  The  vomited  matters,  when  shaken  in  the  dark,  were 
luminous,  and  phosphorus  was  separated  from  them  by  sulphide  of 
carbon.  In  a  case  which  I  examined  in  1867,  that  of  a  girl,  fet. 
13,  who  died  on  the  sixth  day  after  taking  phosphorus  paste  beaten 
up  with  egg,  there  were  the  usual  symptoms,  with  severe  paroxysms 
of  vomiting  and  pain.  The  matters  first  vomited  were  observed 
to  be  luminous  in  the  dark.  There  were  numerous  ecchymosed 
patches  in  the  cellular  tissue  of  the  skin  of  the  abdomen  over  the 
rectus  muscle  ;  these  were  also  seen  on  the  chest  and  on  the 
diaphragm.  The  stomach  contained  a  dark-coloured  thick  fluid 
like  altered  blood  ;  the  coats  were  not  inflamed  ;  the  surface  of 
the  inner  coat  was  covered  with  a  brownish-coloured  muciis  which 
had  no  odour  of  phosphorus.  At  the  greater  curvature  the  surface 
was  dotted  over  with  numerous  small  dark  particles,  consisting  of 
coagula  of  altered  blood  adhering  to  the  membrane,  but  easily 
removed  from  it.  They  had  the  appearance  of  efiused  coagula  of 
blood  in  petechial  spots.  The  contents  of  the  stomach  OM'ed  their 
colour  to  these  little  masses  of  blood  being  diffused  tlirough  them. 
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The  duodenum  contained  a  similar  liquid.  The  intestines  pre- 
sented no  abnormal  appearance.  The  liver  was  in  an  advanced 
state  of  fatty  degeneration.  This  condition  of  the  liver  has 
occurred  so  ifrequently  in  cases  of  phosphorus-poisoning,  that  it 
may  now  be  regarded  as  one  of  the  characteristic  appearances. 
('Guy's  Hospital  Reports,'  1868,  p.  242.)  M.  Tardieu  has  met 
with  this  fatty  degeneration  in  poisoning  with  phosphorus,  not 
only  in  the  liver,  but  in  the  heart  and  kidneys.  ('Etude  Me'd.- 
Le'g.  sur  I'Empoisonnement,'  1867,  p.  441.)  In  this  work  the 
reader  will  find  a  complete  history  of  this  form  of  poisoning. 

In  an  interesting  case  recorded  by  Dr.  Habershon  ('  Med.  Chir, 
Trans.'  1867,  vol.  50),  in  which  a  woman  died  on  the  fifth  day,  the 
symptoms  and  appearances  were  similar  to  those  above  described. 
The  phosphorus  was  taken  in  the  form  of  paste,  and  it  is  supposed 
in  a  dose  of  from  tlu-ee  to  four  grains.  There  was  much  ecchymosis 
in  patches,  in  and  about  the  cellular  tissue  of  the  abdomen  and 
chest.  There  was  fatty  degeneration  of  the  liver  and  kidneys.  The 
stomach  contained  a  large  quantity  of  fluid  like  soot  and  water,  and 
was  covered  with  a  tenacious  bloody  mucus.  There  was  some  con- 
gestion in  the  mucous  membrane,  but  there  was  much  redness  with 
ecchymosis  in  the  small  intestines.  (Fur  further  information  on 
this  subject,  see  '  Die  acute  Phosphor-Vergiftung  von  Munk  und 
Leyden,'  Berlin,  1865.  Horn's  '  Vierteljahrsschrift,'  1866,  vol.  1,  p. 
271,  and  Wiggers  and  Husemann's  '  Jahresbericht '  for  1872,  p.  472.) 
The  viscera,  and  even  the  flesh  of  animals  recently  poisoned  by 
phosphorus,  have  the  odour  of  garlic,  and  appear  luminous  in  the 
dark.  (Galtier,  '  Toxicologic,'  vol.  1,  p.  184.)  Mr.  Clowes  in- 
formed me,  that  in  examining  some  fowls  which  had  been  poisoned 
by  phosphorus,  he  was  struck  with  the  strong  odour  of  this  sub- 
stance on  opening  the  gizzards,  and  with  the  appearance  of  a  fine 
white  fume,  which  was  luminoxis  when  observed  in  a  dark  room. 
In  the  case  of  a  woman  who  died  while  taking  phosphorus  medici- 
nally, it  was  remarked  that  the  whole  of  the  viscera  of  the  body 
were  kiminous  in  the  dark  ;  thus  indicating  the  extensive  diffusion 
of  the  poison  by  absorption.  (Casper's  '  Wochenschrift,'  Feb.  21 
and  28,  1846,  pp.  115,  135.)  For  a  further  account  of  the  appear- 
ances, see  '  Chemist,'  Jan.  1856,  p.  244. 

That  this  poison  is  absorbed  and  diffused  through  the  body  is 
established  by  the  luminosity  of  the  viscera,  which  has  been  fre- 
quently observed.  Vauquelin,  after  having  exposed  himself  to  the 
vapour  of  phosphorus,  observed  that  the  urine  which  he  passed  soon 
afterwards  was  phosphorescent,  and  M.  Chevallier  states,  on  the  au- 
thority of  a  phosphorus  manufacturer,  that  on  many  occasions  the 
men  who  were  employed  in  his  establishment,  and  who  were  in  the 
habit  of  breathing  phosphorus  vapour,  passed  phosphorescent  urine. 
('  Annales  d'Hygiene,'  1857,vol.  2,  p.  214.)  It  is  not  improbable  that 
this  substance  may  be  eliminated  by  the  lungs,  and  that  the  breath 
of  persons  poisoned  by  phosphorus  may  be  luminous  in  the  dark. 

Fatal  Dose. — That  phosphorus  is  a  powerful  poison,  is  proved 
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by  two  cases  quoted  by  Sir  R.  Cliristison.  In  one,  death  was 
caused  by  a  grain  and  a  half  in  twelve  days  ;  in  the  other,  by  two 
grains  in  about  eight  days.  It  has  been  supposed  to  operate  as  a 
poison  only  by  becoming  converted  into  phosphorous  acid  ;  but 
although  this  conversion  takes  place,  it  is  probable  that  phosphorus 
passes  directly  into  the  blood,  since  the  urine  first  voided,  has  been 
observed  to  be  luminous  in  the  dark  :  hence  it  is  itself  probably  a 
blood  poison .  The  production  of  phosphorous  acid,  by  its  oxidation, 
may  account  for  the  erosions  met  with  in  the  stomach  and  bowels, 
as  also  for  the  rapid  disappearance  of  the  poison  from  the  body. 
The  fatal  dose  is  liable  to  vary  according  to  many  circumstances . 
Galtier  states  that  it  is  comprised  between  three-quarters  of  a  grain, 
and  two  grains,  and  that  even  a  third  of  a  grain  has  destroyed  life  ; 
while  persons  have  recovered,  as  in  one  instance  referred  to,  from 
a  dose  of  j'lye  grains  (p.  277) .  In  the  case  of  a  man,  set.  27,  reported  by 
Worbe,  and  quoted  by  Ortila,  the  ascei-tained  fatal  dose  was  less 
than  a  grain  and  a  half.  The  phosphorus  was  melted  in  hot  water, 
and  thus  swallowed.  Three  days  i^reviously  he  had  taken  less  than 
half  a  grain  (three  centigrammes)  without  ill  efitcts.  The  patient 
suffered  from  all  the  symptoms  of  phosphorus-poisoning,  and  died  in 
twelve  days.  It  is  worthy  of  remark,  however,  that  no  active 
symptoms  showed  themselves  for  several  hours.  ('  Toxicologie,' 
vol.  1,  p.  55.) 

Dr.  Hartcop  mentions  that  an  ajjothecary  iook,  by  way  of 
experiment,  one  grain  ;  on  the  nexrfc  day  tAvo  grains,  and  on  the 
third  day  tlii*ee  grains  of  phosphorus,  mixed  with  sugar.  He  was 
then  seized  with  inflammation  of  the  stomach  and  bowels,  and  died 
in  spite  of  every  attempt  to  save  him.  (Casper's  '  Wochenschrif t, ' 
1846,  p.  117.)  M.  Chevallier  refers  to  a  case  in  which  a  dose  of 
2 '3  grains  proved  fatal,  and  two  other  cases  in  each  of  which  a  dose 
of  4 "6  grains  destroyed  life.  The  same  writer  quotes,  on  the  autho- 
rity of  Lobenstein  Lobel,  of  Jena,  the  case  of  a  lunatic  who  died 
from  a  dose  of  one-eighth  of  a  grain.  ('Ann.  d'Hyg.'1857,  vol.  1, 
p. 422. )  Exceptingthis,  the  smallest  fatal  dose  which  I  have  met  with, 
is  in  a  case  quoted  by  Galtier.  A  woman,  set.  52,  took  in  divided 
doses,  in  four  days,  about  six  centigrammes,  or  less  than  one  grain, 
of  phosphorus  dissolved.  The  largest  dose  taken  at  once,  i.e.  on 
the  fourth  day,  is  stated  to  have  been  three  centigrammes  (0'462 
grain),  or  less  than  half  a  grain.  Symptoms  of  pain  and  irritation 
appeared,  and  the  patient  died  in  tloree  days.  The  gullet,  stomach, 
and  small  intestines  were  found  much  inflamed.  ('  Toxicologic,' 
vol.  1,  p.  87.)  When  the  phosphorus  is  dissolved  in  any  liquid, 
or  when  it  is  very  finely  divided,  as  in  phosphorus  paste  or  in  lucifer 
matches,  its  action  is  then  more  powerful,  as  it  is  in  a  state  well 
fitted  for  absorption. 

When  given  medicinally,  dissolved  in  ether  or  oil,  it  has  been 
known  to  produce  alarming  symptoms,  and  to  endanger  life.  In 
one  case,  severe  vomiting  was  induced,  the  vomited  matters  having 
a  glairy,  bilious  appearance,  and  this  continued  for  sixty  hours. 
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Jaundice  set  in,  and  the  iirine  was  tinged  with  bile.  (Boxichardat, 
'Ann.  de  Th^rap.' 1872,  p.  80.)  It  is  now  regarded  by  French 
practitioners  as  a  dangerous  medicine,  and  one  requiring  special 
precautions  in  its  employment  for  medicinal  purposes. 

Period  at  which  death  takes  place.— This  has  varied 
greatly,  in  the  cases  hitherto  observed,  from  a  few  hours  to  a  week. 
In  a  case  rehxted  by  Orfila  death  took  place  in  four  hours.  In  an- 
other, also  related  by  him,  death  occurred  only  after  seventeen  days. 
Dr.  Habershon  quotes  a  case  which  is  said  to  have  proved  fatal  in 
half  an  hour.  ('Med.  Chir.  Trans.'  1867,  vol.  50.)  This  is  the 
shortest  period  recorded.  In  general,  several  days  elapse  before  a 
fatal  resvilt  occurs,  and  during  this  time  the  patient  undergoes  much 
suffering.  This  was  observed  in  a  young  woman  who  swallowed 
a  quantity  of  phosphorus-paste  intended  for  poisoning  rats.  She 
did  not  die  until  the  fifth  day.  ('Journal  de  Chimie  Med. '  1845, p.  580. ) 

Treatment.  — Tliis  may  consist  in  the  administration  of  emetics 
and  of  albuminous  or  mucilaginous  drinks  holding  hydrate  of 
magnesia  suspended,  as  well  as  in  the  free  use  of  emetics  and  piu-- 
gatives.  When  the  symptoms  have  once  manifested  themselves,  it 
is  di  Sicult  to  arrest  their  progress,  and  there  is  no  known  antidote 
to  this  poison  when  it  has  once  entered  into  the  blood.  Linseed 
oil  has  been  recommended,  but  on  no  sufficient  grounds.  Oil  of 
turpentine  has  been  used  and  regarded  as  an  antidote  after  giving 
an  emetic,  but  as  it  partially  dissolves  phosphorus,  it  might  bring 
the  poison  into  a  state  better  fitted  for  absorption,  and  thus  do 
mischief.    (Bouchardat,  'Ann.  de  Tlie'rap.'  1873,  p.  100.) 

chemical  analysis. 

Phosphorus  is  a  solid  of  waxy  consistency,  having  a  peculiar 
odour  and  a  taste  resembling  that  of  garlic.  The  odour  and  taste 
prevent  it  froni  being  criminally  employed  as  a  poison,  and 
lead  to  its  detection  in  articles  of  food.  It  evolves  a  white  vapour 
in  daylight,  and  a  faint  bluish  luminosity  in  the  dark  It  melts 
and  takes  fii-e  ata  temperature  of  about  113'^,  burning  with  a  bright 
yellow  flame  and  producing  thick  Avhite  acid  vapours  by  combustion. 
It  is  not  soluble  in  water,  but  water  in  which  it  has  been  preserved 
or  washed  acquires  poisonous  properties  by  reason  of  the  phos- 
phorous acid  formed.  ('Ann.  d'Hyg. '  1857,  vol.  1,  p.  423.)  Phos- 
phorus is  dissolved  by  alcohol,  ether,  chloroform,  and  the  oils,  but 
especially  by  sulphide  of  carbon. 

Organic  mixtures. — The  smell  which  phosphorus  imparts  to  solid, 
and  liquid  organic  substances  is  remarkably  characteristic.  When 
it  has  been  taken  in  a  solid  form,  it  maybe  separated  as  a  sediment 
in  fine  particles  by  washing  the  contents  of  the  stomach  in  water. 

They  may  be  melted  under  water  into  one  mass,  either  by 
plunging  the  tube  containing  tli  em  into  hot  water,  or  by  pouring 
hot  water  upon  them  in  a  conical  glass.  If  a  portion  of  tlie  organic 
liquid  is  evaporated  to  dryness  in  the  dark,  the  particles  of  phos- 
phorus will  be  easily  recognized  by  their  luminosity,  as  well  as  by 
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their  combustion  when  the  surface  on  which  the  material  is  spread 
is  further  heated. 

Phosphorus  is  very  soluble  in  sulphide  of  carbon,  and  it  may  be 
separated  from  many  organic  matters  by  digestion  with  this  liquid. 
It  is  thus  procixred  from  flour  and  phosphorus  paste,  or  from  the 
residue  of  the  contents  of  the  stomach  after  washing  and  decantation. 
On  the  spontaneous  evaporation  of  the  sulphide,  decanted  from  the 
organic  liquid  or  solid,  the  phosphorus  may  be  procured  in  small 
globules  or  beads.  These  are  ignited  when  touclied  with  a  hot 
wire.  A  portion  of  the  solution  poured  upon  thin  paper,  ignites 
spontaneously  when  dry,  and  burns  with  the  well-known  flame. 

If  the  phosphorus  is  in  a  state  of  solati<m,  or  is  in  too  small 
quantity  to  be  dissolved  out  of  the  material  by  sulphide  of  carbon, 
its  presence  may  be  indicated  by  distilling  the  liquid  containing  it 
in  a  perfectly  dark  chamber. 


Fig.  U. 


Apparatus  for  detecting  phosphorus  by  distillation. 
This  process,  which  was  first  suggested  by  Mitscherlich,  for  the 
detection  of  small  quantities  of  phosphorus,  removes  any  difliculty 
respecting  the  presence  or  absence  of  the  poison.  Mitscherlich 
adds  to  the  organic  substance  a  sufliciency  of  water  to  make  it  quite 
fluid,  and  a  small  quantity  of  sulphuric  acid  to  neutralize  any 
ammonia,  and  raise  the  boiling  point.  The  mixture  is  placed  in  a 
capacious  flask,  connected  with  a  long  glass  condensing  tube,  kept 
cool  by  a  stream  of  cold  water.  (Fig.  14.)  The  tube  is  fitted  into  a 
receiver.  The  suspected  liquid  is  distilled  in  the  dark,  and  if 
minute  trace  of  phosphorus  be  present,  i.  e .  the  100,000th  part,  or  ac- 
cording to  De  Vrij,  the  2,000,000th,  the  fact  will  be  made  evident  by 
a  luminous  appeara,nce  in  the  upper  part  of  the  tube,  at  each  succes- 
sive condensation  of  the  vapours.  The  black  space  represents  a  dark 
chamber,  on  the  outside  of  which  the  flask  a,  cont,aining  the  liquid 
for  distillation,  is  placed ;  b  a  flask,  acting  as  a  receiver  for  the 
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condensed  aqueous  vapour ;  c  c,  glass  condensing  tube  kept  filled 
with  cold  water  entei-ing  at  d  and  passmg  out  at  e;/  is  a  stand  ,  g  g 
represent  the  small  tube  through  which  the  phosphorus  vapour 
passes,  mixed  with  aqueous  vapour.  The  luminosity  of  the  phos- 
phorus vapour  is  seen  at  the  point  at  which  the  aqueous  vapour  is 
condensed,  generaUy  between  g  and  d.  For  the  success  of  this 
experiment,  there  must  be  the  most  absolute  darkness,  ihe  bena 
of  the  tube  of  the  flask  a  should  be  provided  with  a  metallic  cowl. 
If  ether  or  alcohol  should  be  present,  the  vapours  of  these  liquids 
should  be  distilled  over  first.  In  the  receiver  in  which  the  vapour 
of  the  distilled  liquid  is  condensed,  phosphorous  acid  or  phosphoric 
acid  may  be  discovered  by  the  usual  tests.  So  delicate  is  this  process 
of  distillation  and  condensation,  that  in  one  experiment  with  the 
head  of  a  single  lucifer-match,  I  observed  that  the  luminosity  con- 
tinued for  half  an  hour  in  the  condensing-tube.  The  most  absolute 
darkness  is  required  for  the  success  of  this  experiment. 

If  the  person  has  survived  several  days,  it  is  not  Hkely  that  any 
free  phosphorus  will  remain  in  the  stomach  or  its  contents. 
None  was  found  in  the  contents  of  the  stomach  or  in  the  fatty  liver 
of  the  girl  who  died  on  the  sixth  day  (page  280),  but  the  distillation 
process  succeeded  with  the  broken  top  of  a  pot  wliich  had  held  the 
phosphorus-paste,  although  this  was  empty  and  had  been  thrown 
into  a  tub  of  water.  In  Dr.  Habershon's  case  of  death  on  the  fifth 
day,  none  was  found  by  Dr.  Stevenson  in  the  stomach  or  contents. 
The  phosphorus  in  these  cases  is  oxidized  rapidly,  and  thus,  like 
other  poisons,  it  may  disappar  from  the  body.  Under  these 
circumstances  it  may,  according  to  some  authorities,  be  still  dis- 
covered as  i)hosphoric  acid.  M.  Mialhe  has  given  an  elaborate 
report  on  a  case  in  which  the  symptoms  and  appearances  were 
those  of  phosphorus-poisoning,  the  girl  dying  on  the  fifth  day. 
Mitscherlich's  ijrocess  failed  to  show  any  free  phosphorus.  Eight 
weeks  afterwards  portions  of  the  viscera  were  examined  by  MM. 
Tardieu  and  Roussin.  They  found  in  the  intestines  and  on  the 
liver  grouj)s  of  small  crj'stals  of  ammonio-phosphate  of  magnesia, 
and  in  the  fluid  contents  an  acid  liquid  having  the  properties  of  phos- 
phoric acid.  ('  Ann.  d'Hyg.'  1869,  vol.  1,  p  134.)  These  crystals, 
it  may  be  observed,  are  frequently  found  as  a  result  of  decomposition 
in  the  stomach  or  on  the  hver,  kidneys,  and  other  organs,  without 
reference  to  poisoning  by  phosphorus.  As  the  phosphates  are 
naturally  present  in  the  secretions,  which  are  generaUy  acid,  it  would 
be  difficult  to  satisfy  an  English  court  of  law  that  their  presence 
proved  poisoning  by  phosphorus,  unless  the  symptoms,  appearances, 
and  circumstantial  evidence  were  so  strong  that  chemical  e-vidence 
was  scarcely  necessary. 

Nm-detection  of  Phosphorus. — Phosphorus  readily  undergoes 
oxidation  in  the  body,  and  is  thus  converted  into  phosphorous  or 
phosphoric  acid.  M.  Blondlot  has  suggested  a  process  for  its 
detection  when  this  conversion  into  phosphoric  acid  has  taken  place. 
It  depends  on  a  peculiar  green  colour  which  the  lower  oxides  of 
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phosphorus  give  to  the  flame  of  nascent  hydrogen  when  burnt 
(bee  'Journal  de  Chimie    18fi2  r,  K9ft.    le,       ^      ^  \^  fjurnt, 

^ig,  in  the  same  Journal  for  ?863fp.l8   )    ThiTaTeDr'^S"  ""'t 

S'+>,ffl       "^1^^        ^"'^^^y  «^^own,  by  a  variety  of  experiments 
that  the  flame  of  pure  hydrogen  is  rendered  of  a  vivid  g^eeX  In 
mfimtesimal  trace  of  phosphorus  ('  Nature,'  April  isy?  p  483^ 
nf  r^«*it"«nts  of  most  of  the  sohds  knd  fluids 

of  the  body,  this  mode  of  testing  would  hardly  be  apphcable  to 

Sl'SK  \  T"^^^'^  medicJ-legalTp^^^^^^^^ 

mateiials  of  absolute  purity  for  procuring  hydrogen  as  weU  as  a 
pure  atmosphere  and  perfect  darkness.  ^         ^eu  as  a 

,  This  subject  has  been  lately  examined  by  M.  Lefort  ('Ann 

ve?/fi  elfto'r^-  ^^^-^  show/that  phofphUsis 

veiy  likely  to  disappear  as  a  result  of  oxidation  in  the  liiincr  and 

tWw  "^^y^'  survivorship,  or  two  or 

three  weeks' interment,  none  may  be  found.   The  lateMr  Herlarh 

S  er  dttl  W      "  -^"^y  '"""^"^^  twenty-third"^:?!? 

atter  death.    In  the  following  case,  which  occurred  to  Dr  Neu- 

tTieTodTw      r"'"  ^  ^i^d  in  two  day  , 

the  body  having  been  exhumed  after  fourteen  days'  burial  The 
chemical  evidence,  however,  was  supphed  from  another  sour'ce  A 
shepherd,  after  having  eaten  some  beet-root  soup,  vomited  several 
tmies  complained  of  thirst,  intense  pain  in  the  abdomen,  and  dTed 

o  tLToodX'''''"'^°"T^^^        F^'  eaten  some 

of  the  food,  became  unwell,  and  died  in  two  hours.  The  man  lived 

unhappily  with  his  wife,  and,  from  some  suspicion  as  to  the  cause 
of  death  the  body  of  the  deceased,  as  weU  as  that  of  the  doe  was 
ordered  to  be  disinterred  and  examined.    As  the  bodies  had 'been 
buried /o«rtmi  days,  and  the  weather  was  warm,  they  were  in  an 
advanced  state  of  decomposition.    It  was  impossible  to  draw  anv 
inference  of  poisoning  from  the  appearances  of  the  viscera.    A  por- 
tion of  the  soup  of  which  the  deceased  and  his  dog  had  eaten,  was 
procured  and  submitted  for  examination.    A  small  quantity  was 
spread  on  an  iron  plate  dried  and  heated  to  a  moderate  temperature 
Portions  immediately  burnt  with  a  yellow  light  and  a  thick  wliite 
smoke     In  addition  to  this,  the  soup  had  the  smell  of  phosphorus 
and  when  warmed,  was  luminous  in  the  dark.   (Casper's  '  Wochen- 
sclirift,' May.31,  1854.) 

^1,  ^"  Z'^^^^*  relates  two  cases,  in  one  of  which  the  patient  simdved 
three  days  and  the  other  seven,  but  no  trace  of  free  pliosphorus 
could  be  found  m  the  bodies.  In  one  of  these,  however,  there  was 
a  general  steatosis  or  fatty  degeneration  of  the  organs.  He  proi^erly 
objects  to  any  opinion  of  phosphorus-poisoning  being  based  on  the 
detection  of  phosphoric  acid  or  the  phosphates.  These  are  naturally 
contained  m  the  organs  and  fluids  of  the  body,  and  it  would  be 
unsafe  to  infer  that  under  any  circumstances  their  presence  fur- 
nished a  proof  of  poisoning  by  phosphorus.    In  the  absence  of  any 
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traces  of  free  phosphorus  the  fact  of  poisoning  must  be  proved  by- 
general  and  pathological  evidence. 

Phosphorus  viatches.— It  is  now  rare  to  find  the  waxy  or  poisonous 
form  of  phosphorus  in  matches.  The  proportion  contained  in  the 
heads  of  the  matches  was  found  to  vary  greatly.  The  dry  composi- 
tion was  said  to  contain  as  much  as  one-fourth  of  its  weight.  The 
presence  of  ordinary  phosphorus  may  be  detected  in  them  by  soaking 
the  heads  in  sulphide  of  carbon,  or,  better,  by  distillation  (p.  284). 

When  the  phosphorus  has  been  scraped  from  the  tips  of  matches 
it  may  be  oxidized  and  lost,  but  as  it  is  usually  coloured  with 
vermilion,  Prussian  blue,  or  some  other  colouring  matter,  these 
mineral  substances  may  be  found  in  the  washed  sediment  of  the 
contents  of  the  stomach.  On  the  non-discovery  of  free  phosphorus 
in  the  body,  these  colouring  matters,  if  present,  serve  to  indicate 
the  form  in  which  the  poison  has  been  taken  or  administered.  In 
a  case  which  occurred  to  Tardieu  and  Roussin  sulphur  was  found 
as  well  as  phosphorus.    ('  Ann.  d'Hyg.'  1868,  vol.  1,  p.  117.) 

Pliosphorus-paste.  — This  consists  of  phosphorus inafinely-divided 
state  mixed  with  a  farinaceous  paste,  and  sometimes  coloured  with 
Prussian  blue.  This  kind  of  paste  appears  white  until  exposed  to  the 
ail-.  The  substance  has  the  powerful  odour  of  phosphorus;  it  fumes 
in  the  air,  giving  off  the  usual  white  vapours  of  phosphorous  acid. 
Wlien  spread  in  a  thin  layer  on  a  sheet  of  mica  and  heated,  the  par- 
ticles of  phosphorus  burn  with  bright  scintillations,  and  the  fari- 
naceous matter  is  carbonised.  The  paste  is  said  to  contain  one- 
eightieth  of  its  weight  of  phosphorus.  ('  Ann.  d'Hyg.'  1869,  vol.  2, 
p.  396.)  The  phosphorus  contained  in  it,  may  be  converted  into 
jjhosphoric  acid  by  boiling  it  with  nitric  acid  slightly  diluted,  or  it 
may  be  dissolved  out  of  the  paste  by  sulphide  of  carbon.  The  fari- 
naceous portion  of  the  compound  may  be  known  by  the  addition  of 
iodine  and  the  application  of  the  microscope.  This  paste  is  hmiinous 
in  the  dark,  giving  off  a  visible  phosphorescent  vapour.  It  is  colour- 
less when  not  in  contact  with  air,  so  that  the  blue  colour  from  Prus- 
sian blue  may  not  be  seen  when  the  stomach  is  first  opened.  Tliis 
effect  of  colour  should  be  borne  in  mind.  The  vomited  matter  in 
poisoning  by  phosphorus,  as  well  as  the  contents  of  the  stomach  after 
death,  may  be  blue.  If  the  blue  colour  depends  on  Prussian  blue,  it 
wUl  be  entirely  destroyed  by  the  ammonia  of  putrefaction.  Accord- 
ing to  one  formula,  this  substance  consists  of  one  drachm  of  phos- 
phorus (finely  divided  by  melting  it  in'  rectified  spirit),  five  ounces 
of  flour,  and  an  ounce  and  a  half  of  brown  sugar,  made  into  paste 
with  a  little  water.    ('  Pharm.  Jom-nal,'  1862-3,  p.  402.) 

Red  or  Allotropic  Phosphorus. — The  remarkable  substance, 
known  under  the  name  of  allotropic  or  amorphous  phosphorus,  is 
not  possessed  of  poisonous  properties.  This  fact,  long  since  an- 
nounced by  Liebig  ('  Letters  on  Chemistry,'  p.  165),  has  been  con- 
firmed by  experiments  at  the  Veterinary  College  at  Alfort.  ('Ann. 
d'Hyg.'  1857,  vol.  1,  p.  432.)    Common  phosphorus  is  poisonous 
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in  doses  varying  from  one  to  three  grains,  while  allotropic  phos- 
phorus has  been  given  to  animals  in  doses  of  thirty  gi-ains  without 
causing  symptoms  of  poisoning.  This  kind  of  phosphorus,  by 
reason  of  its  being  generally  in  a  fine  powder,  is  in  a  state  more 
favourable  for  acting  as  a  poison  than  common  phosphorus ;  and 
yet,  owing  probably  to  its  insolubility,  it  is  inert.  M.  Bussy  in 
1850,  and  M.  de  Vrij  in  1851,  proved'  that  a  dog  might  take  with 
impunity  thirty  grains.  Orfila  and  Rigault  have  given  it  to  animals 
in  doses  amounting  to  some  ounces,  over  a  period  of  twelve  days, 
without  producing  any  noxious  effects.  (See  '  Annuaire  de  The'ra- 
peutique,'  1856,  p.  103.)  That  it  does  not  act  as  a  poison  in  the 
human  body,  appears  to  be  established  by  the  facts  of  a  case 
reported  in  the  '  Edinburgh  Monthly  Journal '  for  October  1860. 
A  woman,  set.  26,  swallowed  the  composition  scraped  from  a 
number  of  lucifer  matches :  it  turned  out  that  these  were  made  with 
allotropic  phosphorus.  She  suffered  no  inconvenience.  She  procured 
other  matches  of  common  phosphorus,  took  a  decoction  of  them  in 
coffee,  and  died  from  the  effects. 

Analysis. — Allotropic  phosphorus  is  easily  recognized  by  heating 
it,  or  any  mixture  containing  it,  to  about  500°,  when  it  bums  like 
common  phosphorus,  and  yields  similar  products.  It  is  insoluble 
in  all  liquids,  and  by  its  insolubility  in  sulphide  of  carbon,  it  is 
distinguished  and  sej)arated  from  common  phosphorus.  It  has  no 
odour  or  taste,  and  is  not  luminous  in  the  dark,  unless  it  contains 
common  phosphorus.  In  any  analysis  for  phosphorus,  we  must 
take  care  to  exclude  it  by  employing  sulphide  of  carbon  as  a  solvent 
for  the  common  or  poisonous  form.  (The  reader  will  find  a  full 
account  of  the  comparative  effects  of  the  common  and  allotropic 
phosphorus  by  M.  Chevallier  in  the  '  Annales  d'Hygiene,'  1856,  vol. 
1,  p.  374.  See  also  the  same  journal,  1859,  vol.  2,  p.  370,  and  Cas- 
per's '  Vierteljalu'§schrift,'  1860,  vol.  2,  p.  185.) 

lODIJiTE. 

Symptoms. — From  experiments  on  animals,  as  well  as  from 
observation  of  its  effects  on  man,  iodine  has  a  strong  local  action 
as  an  irritant  on  the  stomach  and  bowels.  In  large  doses,  it  occa- 
sions a  burning  heat  in  the  throat,  severe  pain  in  the  abdomen , 
with  vomiting  and  purging ;  the  vomited  matters  having  the 
peculiar  marine  odour  of  iodine,  and  being  of  a  yellow  colour,  except 
when  any  farinaceous  food  has  been  taken,  in  which  case  they  are 
blue,  or  even  black.  The  ftecal  matters  may  also  contain  iodine  if  the 
poison  has  been  taken  in  the  solid  state.  Besides  these  -symptoms, 
there  is  great  thirst,  with  anxiety,  headache,  giddiness,  trembling 
and  convulsive  movements  of  the  limbs,  and  fainting  ;  these  last 
symptoms  indicating  that  the  poison  has  become  absorbed.  When 
taken  for  some  time  in  small  doses,  it  gives  rise  to  salivation, 
vomiting  and  purging,  pain  in  the  stomach,  and  cramps  ;  tlie 
pulse  is  small  and  frequent  ;  there  is  a  general  wasting  of  the 
body ;  and  it  has  been  observed  that,  in  the  form  of  clu-onic 
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poisoning,  certain  glands  are  liable  to  become  affected  and 
diminished  by  absorption — the  breasts  in  the  female,  and  the 
testicles  in  the  male.  Iodine  produces  these  secondary  effects 
(iodism),  whether  it  is  taken  internally  or  applied  externally.  A 
woman  swallowed,  by  mistake,  one  drachm  of  iodine  dissolved  in 
an  ounce  of  alcohol.  When  seen  afterwards,  she  complained  of  a 
violent  pain  in  the  throat  or  stomach,  followed  by  retching  and 
shght  vomiting ;  pulse  rapid  and  full ;  eyes  prominent  and  suffused. 
V'omitiug,  promoted  by  diluents,  brought  no  relief  to  the  symptoms. 
She  became  much  depressed,  and  died  on  the  following  day.  There 
was  no  examination  of  the  body  ('Prov.  Jour.'  June  30,  1847,  p. 
356).  For  a  case  of  recovery  from  half  a  drachm,  see  '  Med.  Times 
and  Gaz.'  Dec.  28,  1861,  p.  659. 

Iodine  is  rarely  used  as  a  poison.  In  May  1864  an  attempt  was 
made  by  a  woman  to  poison  a  fellow-servant  by  mixing  tincture  of 
iodine  with  food  in  a  plate.  The  remarkable  discolouration  of  the 
farinaceous  food  which  it  produced,  led  to  suspicion,  and  prevented 
any  ill  effects  from  following.  Iodine  gives  a  blue,  green,  or  dark 
colour  to  most  organic  liquids,  and  imparts  to  them  a  most  peciiliar 
marine  odour.  It  stains  the  skin  and  other  organic  substances 
yellow  ;  the  colour  being  removed  by  an  alkali.  When  in  strong 
solution,  it  is  corrosive  and  destroys  the  parts  which  it  touches  ;  in 
this  state  it  has  been  maliciously  employed  for  throwing  on  the 
person. 

Appearances. — As  this  is  an  irritant  as  well  as  a  corrosive  poison, 
the  lining  membrane  of  the  gullet,  stomach,  and  intestines  is  found 
inflamed  and  excoriated.  In  one  instance,  the  mucous  membrane, 
near  the  pylorus,  was  corroded  and  detached  in  a  space  of  two  or 
three  inches. 

Anahjsis.—Th.e  odour  is  in  general  sufiicient  to  identify  it.  This 
may  be  concealed  by  alkalies  or  alkaline  substances.  When  heated, 
it  sublimes  in  a  purple  vapour.  The  addition  of  a  cold  solution  of 
starch  produces  a  blue  colour,  but  many  substances  prevent  this 
reaction.  It  is  very  soluble  in  sulphide  of  carbon,  forming  a  rich 
pink  solution.  Tlie  sulphide  has  the  property  of  removing  it  from 
water  or  organic  liquids  in  which  it  is  dissolved.  It  may  thus  be 
separated  for  chemical  examination  by  decanting  the  watery  liquid 
from  the  sulpliide,  which,  on  evaporation,  leaves  the  iodine  in 
crystals.  From  organic  liquids  it  may  be  separated  by  simple 
distillation. 


TJ 


290 


METALLIC  IllIlITAHTS.  ARSENIC. 


METALLIC  IRRITANTS. 


CHAPTER  32. 

"WHITE      AND      COtOURED      ARSENIC. — AESBNIOTJS      ACID. — TASTE. —•WEFOIIT 
AND  SOLUBILITT. — NOT    A    CORROSIVE. — SYMPTOMS    IN    CASES    OF  ACtTTE 

POISONING.  — THEIR  COMMENCEMENT  AND  PROGRESS.  NEUROTIC  SYMPTOMS. 

 CHRONIC  OR  SLOW  POISONING.  DIAGNOSIS. — ARSENIC  NOT  AN  ACCU- 
MULATIVE POISON. 

WHITE  ARSENIC.     AKSBNIOUS  ACID. 

The  term  White  Arsenic  is  commonly  applied  to  the  arsenious 
acid  of  chemists.  It  is  seen  under  the  form  of  a  wliite  powder, 
visibly  crystalline  in  a  strong  light,  or  when  viewed  with  a  lens. 
It  ia  also  met  with,  but  more  rarely,  in  opaque  brittle  heavy  white 
masses,  resembling  enamel.  It  is  called  an  acid,  from  its  power  of 
combining  with  alkalies,  but  it  possesses  a  feeble  acid  reaction 
when  dissolved  in  water.  It  is  often  described  as  ha^dng  an  acrid 
taste,  but  this  does  not  appear  to  be  correct  ;  a  small  quantity  of  it 
has  certainly  no  appreciable  taste,  a  fact  which  may  be  establirshed 
by  direct  experiment,  and  might  be  inferred  from  its  sparing 
solubility  in  liquids.  It  would  appear,  from  numerous  cases  on 
record,  that  it  has  been  unconsciously  taken  in  fatal  quantities,  in 
all  descriptions  of  food,  without  exciting  the  least  sensation  on  the 
tongue.  Most  of  those  persons  who  have  been  criminally  or  acci- 
dentally destroyed  by  arsenic,  have  not  been  aware  of  any  taste 
in  taking  the  poisoned  substance.  In  cases  in  which  the  powder 
has  been  taken  in  Large  quantity,  it  is  described  as  having  had  a 
roughish  taste.  (See  the  cases  of  three  children,  'Guy's  Hosp.  Rep.' 
1865,  p.  2S2.)  There  is  certainly  no  ground  for  assigning  to  it  an 
acrid  taste.  In  a  few  instances  it  has  produced  a  decided  and  per- 
sistent impression  on  the  tongue  compared  'by  some  to  the  taste  of 
common  salt. 

Arsenic  is  frequently  used  as  a  poison  in  rural  districts.  Tlie 
accidents  which  occur  from  the  neglect  of  common  precautions  are 
still  numerous.  The  number  of  deaths  from  this  poison  r^jported 
to  have  occurred  in  England  and  Wales  in  five  years,  1863-7,  was 
eighty-three.  In  India  it  appears  to  be  a  favourite  poison.  Dr. 
B.  Brown  informs  me  that  in  the  Punjab  alone,  from  1861  to  1873 
the  cases  of  poisoning  with  arsenic  were  1022. 

As  it  is  sold  to  the  public  in  small  quantities,  it  should  be 
mixed  either  with  the  IQth  part  of  its  weight  of  soot,  which  gives 
to  it  a  greyish  colour  ;  or  the  32nd  part  of  its  weight  of  nidigo, 
and  then  it  is  blue.  Both  of  these  colours  are  rendered  much 
deeper  when  the  powder  is  wetted,  so  that  the  sooty  compound  is 
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then  nearly  black.  Sometimes,  in  place  of  indigo,  artificial  ultra- 
marine is  employed  as  a  colouring.  The  Act  regarding  the  colouring 
of  arsenic  (14  Vic.  c.  13,  s.  3)  is  frequently  evaded.  It  is  sometimes 
sold  uncolom-ed  under  the  name  of  'mercury.  The  vomited  matters 
in  cases  of  poisoning  by  arsenic  may  therefore  be  blue  or  black, 
or  the  admixture  of  bile  may  render  them  of  a  deep  green  colour. 
In  a  case  of  arsenical  poisoning,  communicated  to  me  by  Dr. 
Maclagan,  the  him  vomiting  at  first  completely  misled  those  who 
were  called  to  render  assistance.  As  soot  and  indigo  are  both 
insoluble  in  water,  these  substances  mil  be  slowly  deposited  from 
the  vomited  matters  by  subsidence,  and  the  colour  given  by  blood 
or  bile  may  then  become  perceptible. 

A  medical  witness  may  be  asked  the  weight  of  common  or 
familiar  measures  of  arsenic  in  powder.  It  may  therefore  be 
stated  that  a  teaspoonful  of  finely-powdered  white  arsenic  weighs 
150  grains  ;  a  tablespoonful  weighs  350  grains  ;  and  a  pinch,  or 
the  quantity  taken  iip  between  the  finger  and  thumb  of  an  adult, 
weighs  17  grains.  The  weights  here  given  are  the  results  of  actual 
experiments,  but  they  are  of  course  liable  to  vary. 

Solubility  of  arsenic. — The  solubility  of  this  substance  in  liquids 
is  a  frequent  question  on  trials.    The  action  of  water  is  materially 
influenced  by  circumstances.   I  have  found  that  hot  water,  cooling 
from  212°  on  the  poison  in  powder,  dissolves  about  the  400th  part 
of  its  weight.    This  is  in  the  proportion  of  nearly  one  grain  and  a 
quarter  of  white  arsenic  to  about  one  fluid  ounce  of  wa^er.  Water 
boiled  for  an  hour  on  the  poison  and  allowed  to  cool,  holds  dis- 
solved the  40th  part  of  its  weight,  or  about  twelve  grains  to  or  e 
ounce.    Cold  water  allowed  to  stand  for  many  hours  on  the  poison 
does  not  dissolve  more  than  from  the  1,000th  to  the  500th  part  of 
its  weight  ;  i.e.  one-half  grain  of  arsenic  to  nearly  one  fluid  ounce 
of  water.    The  presence  of  organic  matter  in  a  liquid  renders  the 
poison  much  less  soluble.    Thus,  hot  tea  with  milk  and  sugar,  and 
cold  porter,  did  not  take  up  more  than  about  haK  a  grain  to  the 
ounce  ;  while  hot  coflee  and  cold  brandy  did  not  dissolve  more 
than  one  grain  to  the  fluid  ounce.    ('  Guy's  Hosp,  Rep.'  vol.  4,  p, 
103.)    Arsenic  is  dissolved  by  most  organic  liquids,  as  milk,  coffee' 
tea,  wine,  brandy,  whiskey,  and  even  oik  Although  it  is  less  soluble 
in  these  liquids  than  in  distilled  water,  it  is,  nevertheless,  taken  up 
in  sufficient  quantity  to  occasion  serious  accidents,  and  even  to 
destroy  Ufe.    Any  alkali  or  alkaline  carbonate  dissolved  in  the 
liquid,  greatly  increases  its  solubility.    Liquids,  which  are  viscid  or 
mucilaginous,  such  as  gruel,  arrowroot,  cocoa,  or  syrup,  may  me- 
chanically suspend  the  poison  in  almost  any  quantity,  but  in  these 
cases  it  cannot  be  said  to  be  dissolved.    A  medical  witness  must 
always  take  care  to  draw  a  distinction  between  an  actual  solution 
and  a  mechanical  suspension  of  the  poison  in  a  viscid  liquid  espe- 
cially when  it  is  necessary  to  determine  whether  the  quantitv  taken 
was  sufficient  to  kill.    The  case  of  Madeline  Smith  (ante  p  157> 
involved  a  point  of  this  nature.  A  doubt  was  raised  whether  eighty 
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grains  of  arsenic  (found  in  tlie  stomach  of  tlie  deceased)  could  liave 
been  taken  by  him  unknowingly  ;  and  it  was  considered  difficult  to 
suggest  a  vehicle  in  which  so  large  a  dose  could  have  been  secretly 
administered.  There  is  no  doubt  that  this,  or  even  a  still  larger 
dose  of  powdered  arsenic,  might  be  secretly  administered  in  such 
liquids  as  gruel  or  cocoa. 

Arsenic  w>t  a  coirwsive. — Arsenic  is  an  irritant  poison  :  it  has  no 
decided  chemical  or  corrosive  action  on  the  animal  tissues,  and  the 
changes  met  with  in  the  stomach  and  bowels  of  a  person  poisoned 
by  it,  are  referable  to  the  effects  of  inflammation.  I  have  not 
found  that  arsenic  produces  any  chemical  changes  on  dead  mucous 
membrane.  Nevertheless,  one  instance  at  least  is  on  record,  in 
■which  it  is  alleged  to  have  eserted  a  corrosive  action  as  a  poison. 
A  7nan  named  Seuffiard,  on  being  condemned  to  death,  swallowed 
three  drachms  of  arsenious  acid  in  j)Owder  :  he  vomited  almost  im- 
mediately. "NVlieneeen  shortly  afterwards  the  lower  lip  was  strongly 
cauterised  {fortement  cauterisee)  ;  the  mucous  membrane  was 
white,  fissured,  and  the  slightest  touch  prodiiced  excessive  pain. 
The  tongue  was  swoiilen,  and  the  patient  complained  of  a  horrible 
taste  in  his  mouth  and  fauces.  After  death,  which  occurred  in 
thirteen  hours,  the  membrane  of  the  tongue  was  found  destroyed. 
(Flandin,  op.  cit.  vol .  1 ,  p .  495. )  Arsenic  was  detected  in  the  stomach, 
the  mucous  coat  of  which  was  destroyed,  or  reduced  to  a  gelatinous 
pulj)  ;  but  it  is  not  stated  whether  it  was  mixed  with  corrosive 
sublimate  or  any  other  poison.  This  action  on  the  moiith  is  verj^ 
similar  to  that  produced  by  corrosive  sublimate.  According  to  the 
reporter  of  tltis  case,  arsenic  in  a  large  dose  corrodes  and  destroys 
the  tissues  with  which  it  comes  in  contact  :  in  Ms  opinion  it  acts 
like  an  acid  ©r  a  caustic  substance  (vol.  1,  p.  557). 

Symptoms. — Acute  poisoning. — These  will  vary  according  to  the 
form  and  dose  in  which  the  poison  has  been  administered.  The 
tim.e  at  which  they  come  on  is  generally  in  from  half  an  hour  to  an 
hour  after  the  poison  has  been  swallowed.    This  is  the  average 
period.    I  have  known  them  to  appear  in  a  quaiter  of  an  hour.  Sir 
R.  Christison  mentions  an  instance  in  which  the  symptoms  began 
in  eight  minutes.  In  the  case  of  Lofthonse,  tried  at  the  York  Lent 
Assizes,  1835,  the  symptoms  were  proved  to  have  attacked  the 
deceased  while  he  was  in  the  act  of  eating  a  calce  in  which  the  poison 
was  administered.    On  the  other  hand,  in  an  instance  communi- 
cated to  me  by  Mr.  Todd,  where  one  drachm  had  been  taken  on  an 
empty  stomach,  no  symptoms  appeared  for  two  hours  ;  in  one 
reported  by  Orfila,  the  symptoms  did  not  show  themselves  for  five 
hours  ;  and  in  another,  which  occurred  to  Dr.  Lache'se,  where  a 
large  dose  was  taken,  the  symptoms  did  not  appear  for  seven  hours. 
('Ann.  d'Hyg.'  1837,  vol.  1,  p.  244.)  Dr.  Thompson,  of  Liverpool, 
states  that  he  met  with  a  case  in  which  from  thirty  to  forty  gi-ains 
of  arsenious  acid,  and  the  same  quantity  of  chrome  yellow,  were 
taken     Symptoms  of  poisoning  did  not  appear  until  five  or  six 
hours*  afterwards.    ('Med.-Chir.  Review,'  1854^  p.  294.)  There 
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may  be  every  variety  between  these  extremes.  In  the  cases  of 
three  children,  elsewhere  reported,  who  took  at  the  same  time  a 
quantity  of  arsenic  mixed  with  floiu-  and  sugar,  the  symptoms  ap- 
peared in  one  in  two  hours,  and  in  the  other  two  in  live  hours. 
('Guy's  Hosp.  Rep.'  1865,  p.  282.)  A  remarkable  imtance  occurred 
to  M.  Tonnelier,  in  which  the  poison  was  taken  by  a  young  woman 
at  eleven  o'clock  in  the  morning,  and  no  well-marked  symptoms 
occurred  for  eight  Iwurs — there  was  then  violent  vomiting.  After 
death  a  cyst,  formed  of  mucous  membrane,  and  containing  arsenic, 
was  found  in  the  stomach  :  the  poison  having  thus  become  sheathed 
over  !  (Flandin,  vol.  1,  p.  535.)  In  a  case  communicated  by  Mr. 
Clegg  to  the  '  Medical  Times '  (Oct.-  21,  1848),  symptoms  of  violent 
ii-ritation  did  not  show  themselves  until  twenty-three  hours  after 
the  poison  had  been  taken,  and  within  about  half  an  liour  of  the 
death  of  the  patient.  The  girl-  was  once  sick  shortly  after  having 
taken  the  poison,  but  the  first  decided  symptoms  were  those  of 
narcotism.  The  girl  was  a  confirmed  opium-eater,  and  tliis  habit 
may  in  some  measure  have  influenced  the  operation  of  the  poison. 
From  a  case  communicated  to- the  '  Medical  Gazette,'  by  the  late 
Dr.  W.  Burke  Ryan  (vol.  47,  p,722),  it  appears  that  the  active  symp- 
toms of  irritation  which  commonly  attend  arsenical  poisoning,  may 
not  show  themselves  until  after  the  lapse  of  nine  hours  from  the 
time  at  which  the  poison  has  been  swallowed.  With  the  exception  of 
the  case  above  referred  to,  in  which  the  interval  was  ten  hows,  this 
is,  I  believe,  the  longest  case  of  protraction  on  record.  In  other 
instances  there  have  been  long  intermissions.  In  all  cases  in  which 
arsenic  enters  the  system  from  without,  as  by  its  application  to  the 
skin  or  to  ulcerated  or  diseased  surfaces^  the  symptoms  are  rarely 
manifested  until  after  the  lapse  of  several  hours. 

Their  ludure.  —  In  an  acti,te  case  of  poisoning  by  arsenic  the 
person  first  experiences  faintness,,  depression,  nausea,  and  sickness, 
followed  by  an  intense  bm-ning  pain  in  the  region  of  the  stomach,  in- 
creased by  pressure.  The  pain  in  the  abdomen  becomes  more  and 
more  severe  ;  and  there  is  violent  vomiting  of  a  brown  turbid  matter, 
mixed  with  mucus,  and  sometimes  streaked  with  blood.  These 
symptoms  are  followed  by  piu-ging,.,  which  is  more  or  less  violent  ; 
and  this  is  accompanied  by  severe  cramps  in  the  calves  of  the  legs. 
The  matters  discharged  from  the  s^tomach  and.  bowels  have  had  in 
some  instances  a  yellowish  colour,  as  it  was  supposed,  from  a 
partial  conversion  of  the  poison  to  sulphuret ;  but  more  probably 
from  an  admixture  of  bile.  The  vomited  matters  are  in  some  cases 
coloured  by  blood,  or  a  mixture  of  blood  and  bile  ;  they  then  pre- 
sent  various  shades  of  brown,  or  olive  green.  The  indigo  used  in 
colouring  arsenic  may  give  to  them  a  blue  colour,  or  if  mixed  with 
bile,  a  green  tint.  The  sooty  arsenic  renders  them  black.  In 
other  cases,  the  vomited  matters  present  a  milky- white  appearance, 
consisting  of  flakes  of  mucus  mixed  with  portions  of  white  arsenic, 
The  nature  of  the  arsenic  taken  may  be  inferred  from  the  colour 
of  the  matter  vomited.    In  the  case  of  L'Angelier  (Beg.  v.  lS7nith, 
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Edinburgh,  1857),  a  witness  deposed  that  the  matter  vomited  by 
deceased,  m  the  first  stage  of  his  iUness,  was  a  greenish  substance 
of  about  the  thickness  of  gruel.  (Irvine's  Report,  p.  30.)  Such 
would  be  the  appearance  produced  by  a  mixture  of  blue  arsenic 
and  bile.  Blue  arsenic  was  in  this  case  traced  to  the  pos.session  of 
the  prisoner  ;  but  from  an  altered  state  of  the  bile,  there  may  be 
green  vomiting  even  when  white  arsenic  has  been  taken. 

The  vomiting  is  in  general  violent  and  incessant,  and  excited  by 
any  substance  taken  into  the  stomach.  It  brings  no  relief.  There 
is  tenesmus  (straining),  and  the  discharges  by  the  bowels  are  fre- 
quently tinged  with  blood.  There  is  a  sense  of  constriction,  with 
a  feeling  of  dryness  or  burning  heat  in  the  throat,  commonly 
accompanied  by  the  most  intense  thirst.  The  pulse  is  small,  very 
frequent,  and  iiTegular  ;  sometimes  wholly  imperceptible.  The 
skm  is  cold  and  clammy  in  the  stage  of  collapse  ;  at  other  times  it 
is  very  hot,  or  there  are  rapid  alternations  of  heat  and  cold.  There 
IS  great  restlessness.  The  breathing  is  painful  from  the  tender  state 
of  the  abdomen.  Before  death,  coma  sometimes  .supervenes,  with 
paralysis,  tetanic  convulsions,  or  spasms  in  the  miiscles  of  the  ex- 
tremities. In  one  instance  trismus  (lock-jaw)  appeared  in  three 
quarters  of  an  hour.  (Orfila,  vol.  1,  p.  449. )  Such  is  the  ordinary  cha- 
racter of  the  symptoms  in  an  acute  case  of  arsenical  poisoning,  i.e. 
where  from  a  quarter  to  half  an  ounce  of  the  poison  has  been  taken. 
As  a  general  rule,  the  symptoms  in  the  acute  form  of  poisoning 
which  prove  fatal  are  continuous.  Sometimes,  however,  there  are 
remissions  and  even  intermissions,  which  may  lead  to  a  deceptive 
hope  of  recovery,  or  (by  the  recurrence  of  symptoms)  to  an  erro- 
neous supposition  that  a  fresh  quantity  of  poison  has  been  adminis- 
tered. In  the  case  of  the  Due  de  Praslin,  who  died  from  the  effects 
of  a  large  dose  of  arfjenic,  the  remissions  in  the  symptoms  dm-ing 
the  week  which  he  survived,  were  such  as  to  deceive  the  skilful 
physicians  who  attended  him.  ^t  one  time  the  vomiting  had 
ceased,  and  at  another  time  the  pain  ; — the  most  persistent  effects 
were  the  smallness  and  irregularity  of  the  pulse  and  coldness  of 
the  limbs.  ('Ann.  d'Hj'g.'  1847,  voL  2,  p.  391.)  Dr.  Maclagan  met 
with  two  cases  in  which  there  were  intermissions  of  a  prominent 
symptom  (vomiting)  for  one  and  three  days  respectivelj'.  The 
symptoms  recurred  -vvitJiout,  so  far  as  could  be  ascertained,  any 
fresh  dose  of  poison  having  been  given  to  these  persons.  ('Ed. 
Monthly  Jour.' Jan.  1853.) 

The  whole  of  the  symptoms  here  described  may  not  be  met  with 
in  e  very  instance.  Thus  the  pain,  which  is  usually  excruciating — de- 
scribed as  a  fire  burning  within  the  body — is  sometimes  absent.  In 
a  well-marked  case  of  poisoning,  which  occnrred  in  October  1839,  a 
dose  of  from  one  ounce  to  two  ounces  of  arsenic  was  taken  ;  there 
was  no  pain  except  of  the  most  trifling  character,  just  before  death. 
It  lias  been  supposed  that  this  symptom  was  frequently  absent 
when  the  dose  was  large  ;  but  a  case  occurred  in  Guy's  Hospital,  in 
which  only  forty  grains  had  been  taken,  and  the  patient  died  without 
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complaining  of  pain  ('  ttuy's  Hosp.  Rep. '  vol.  4,  p  68. )  There  are 
TnysSiilar  instances  onrecord.  Even  when  the  stomach  has  been 
SumuSensely  inflamed  after  death,  the  patient  had  no  complained 
of  Sn  durini^the  time  that  she  survived.  The  symptoms  of  irri- 
tation of  the  stomach  and  bowels  are  seldom  wanting,  or  there  is 
vomiting,  if  there  should  be  no  purging.  In  one  case  of  criminal 
poisoning  with  arsenic,  in  which  I  was  consulted  by  Mr  Veasy, 
which  was  tried  at  the  Bedford  Spring  Assizes,  m  1842^  there  was 
neither  vomiting  nor  purging.  A  similar  case  is  reported  by  Dv. 
Brown  of  Lahore.  A  girl  died  in  three  hours  after  eating  some 
sweetmeats  poisoned  with  arsenic.  There  was  neither  vomiting 
nor  purt/in'^  After  death  the  stomach  was  found  intensely  inflamed, 
and  it  cSntained  a  large  quantity  of  roughly-powdered  arsenic  en- 
veloped in  mucus  and  an  ounce  of  dark  bloody  fluid.  The  intes- 
tines were  also  inflamed.  ( '  Medical  Report  of  Bengal  Presidency, 
1869  p  146)  The  quantity  of  poison  taken  must  have  been 
smali  in  a  case  which  occurred  to  Dr.  Feital,  although  half  an 
ounce  of  arsenic  had  been  taken,  there  was  no  vomiting.  (  Med. 
Tunes  '  Dec.  12,  1846,  p.  202.)  Intense  thirst  is  a  common  symp- 
tom but  even  this  is  sometimes  absent.  With  respect  to  the 
urmW  secretion  there  is  no  certain  rule  ;  it  is  sometimes  sup- 
pressed, as  in  several  cases  reported  by  M.  Flandm  ;  at  other  times 
it  is  natural,  or  only  shghtly  diminished.  ('  Des  Poisons,  vol.  1, 
p.  521. )  It  is  necessary  for  a  medical  jurist  to  attend  to  these  anoma- 
hes,  as  otherwise  the  symptoms  of  arsenical  poisoning  may  be  mis- 
taken for  those  of  disease. 

The  following  cases  are  of  interest,  as  shovang  the  symptoms 
attending  the  acute  form  of  poisoning,  when  arsenic  has  been  taken 
in  a  small  dose,  uisuthcient  to  destroy  life.    I  was  consulted  re- 
specting these  cases  in  December  1857.  At  a  large  Industrial  School 
near  London,  three  hundred  and  forty  children  were  suddenly  seized 
with  symptoms  of  poisoning  by  arsenic,  soon  after  breakfast.  They 
had  been  supplied  with  mOk  diluted  with  water  from  a  boiler,  into 
which  a  quantity  of  an  alkaline  solution  of  arsenic  had  been 
placed  under  the  notion  thattbe  alkaline  arsenite  woiild  eflectually 
cleanse  it  of  fur.    Two  gallons  of  this  cleansing  liquid,  c(mtaining 
about  nine  pounds  of  arsenic,  perfectly  dissolved  by  the  aid  of  a 
large  quantity  of  soda,  had  been  well  mixed  with  the  water  in  the 
steam-boiler  of  the  establishment,  without  any  information  being 
given  of  its  dangerous  properties  !    Fortunately  only  four  gallons 
of  the  poisoned  water  were  drawn  out  of  the  boiler.    This  quantity 
was  mixed  with  thirty  gallons  of  milk,  and  divided  among  the  340 
children— about  a  gallon  of  the  mixture  being  assigned  to  ten 
children.    Upon  an  average  eaoh  child  took  a  grain  of  arsenic  more 
or  less.    The  nature  of  the  poison  was  soon  discovered,  and  proper 
remedies  suggested  and  employed.    It  is  remarkable  that  in  this 
wholesale  poisoning  the  symptoms  varied  but  little  among  the  chil- 
dren.   There  was  shivering,  with  pain  in  the  stomach  and  bowels, 
and  in  most  of  the  cases  vomiting  of  a  clear,  ropy,  mucous  fluid,  of 
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a  green  colour  (the  cleansing  liquid  having  this  colour).  These 
symptoms  were  developed  within  one  hour.  In  about  three  liours 
after  the  meal,  pain  in  the  forehead  more  or  less  intense,  was  a 
prominent  symptom,  and  there  was  a  copious  discharge  of  a  watery 
mucous  fluid  from  the  nose  (coryza).  Seven  had  cough  of  a  croupy 
character,  three  vomited  blood,  and  one  passed  blood  by  the  bowels. 
Some  suffered  from  inflammation  of  the  stomach  ;  of  these  six  only 
were  under  treatment  at  the  end  of  the  first  week,  and  one  did  not 
recover  until  after  the  second  Aveek.  The  treatment  consisted  in 
giving  gum  water  with  albumen,  and  in  keeping  up  vomiting  by 
emetics  or  warm  greasy  water  for  twelve  hours  ;  after  this,  castor 
oil  was  administered.  The  whole  of  the  children  recovered,  and 
thus  this  occurrence  did  not  become  a  subject  of  public  investigation. 

It  might  be  supposed,  a  priori,  that  the  symptoms  of  irritation 
occasioned  by  arsenic,  would  be  protracted  in  their  appearance  or 
mitigated  in  their  character  when  the  poison  was  taken  mixed 
with  opium  ;  but  in  one  well-marked  case,  in  which  a  large  dose  of 
arsenic  was  swallowed  with  upwards  of  an  ounce  of  laudanum, 
there  was  severe  pain,  abundant  vomiting  for  two  hours,  and  death 
took  place  in  six  hours.  ('Med.-Ohir.  Rev.'  vol.  7,  p.  170  ;  also 
'Ann.  d'Hyg.'  1847,  vol.  2,  p.  199.) 

It  has  been  stated  that  stupor  and  other  symptoms  of  cerebral 
disturbance  were  more  likely  to  occur  when  the  dose  of  arsenic 
was  large  ;  but  a  case  was  communicated  to  the  '  London  Medical 
Review'  {^AprU.  1811,  p.  188),  by  Mr.  Soden,  of  Coventry,  which 
shows  that,  with  a  large  dose  of  arsenic  and  rapid  death,  there  may 
be  violent  symptoms  afl'ecting  the  stomach  and  bowels,  and  few  or 
none  indicative  of  nervous  disorder.  A  man,  aged  22,  purchased 
seven  ounces  of  finely-powdered  arsenic,  and  swallowed,  between 
seven  and  eight  in  the  morning,  not  less  than  four  and  probably 
six  ounces  of  the  poison.  In  about  half  an  hour  he  was  found 
vomiting  ;  there  was  severe  pain  in  the  abdomen,  with  a  rapid  pulse 
and  slight  convulsions  of  the  legs.  In  two  hours  purging  super- 
vened, and  there  was  constant  inclination  to  pass  urine  ;  the  pain 
in  the  bowels  became  almost  intolerable,  the  convulsive  motions  of 
the  limbs  more  frequent,  and  the  pulse  more  feeble,  but  still  very 
quick.  He  died  in  less  than  four  hours,  after  a  dreadful  fit  of  con- 
vulsive laughter,  his  limbs  becoming  suddenly  rigid  (tetanus).  In 
tliis  case,  there  was  neither  stupor  nor  faintness,  but  there  was 
severe  pain,  vdth  convulsions.  On  inspection,  the  stomach  was  ' 
found  liighly  inflamed,  'the  mucous  coat  looked  as  though  it  had 
been  beautifuUly  injected,'  and  two  ounces  of  arsenic  were  found 
in  the  cavity  of  this  organ. 

Chronic  or  slow  poisortinf/.— Should  the  person  recover  from  the 
first  eff"ects,  and  the  case  be  protracted,  or  should  the  dose  have 
been  small  and  frequently  administered,  there  will  be  inflamma- 
tion of  the  conjunctivae,  with  suftusion  of  the  eyes,  and  intolerance 
of  light— a  condition  which  is,  however,  often  present  with  tlie 
early  symptoms  above  described.    ('Med.  Times,'  Aug.  30,  1851, 


OF  CHRONIC  OR  SLOW  POISONING.  297 

T.  929  )    There  is  also  great  sensibility  or  irritation  of  the  skm, 
accompanied  by  a  vesicular  eruption,  which  has  been  called  eczema 
SeniSe.'    Somethnes  this  has  assumed  the  form  of  nettle-rash 
or  of  the  eruption  attending  scarlet  fever,  for  which  disease  arsenical 
uoisoning  has  been  mistaken.    Local  paralysis,  preceded  by  num  b- 
ness,  or  tingling  in  the  fingers  or  toes,  and  other  symptoms  of 
nervous  disorder,  are  also  very  common  consequences.    Taralj  sis 
from  arsenic  is  sometimes  general,  and  affects  both  the  upi^er  ana 
lower  limbs.    It  may  supervene  on  the  cessation  of  symptoms  ot 
aastric  irritation  in  cases  of  acute  poisoning.    It  may  be  complete, 
Zr  amount  only  to  great  weakness  ('  Annuaire  de  Therapeutique 
1858  p  229)   The  patient  becomes  emaciated,  and  sinks  exliaustecl. 
Exfoliation  of  the  cuticle  and  skin  of  the  tongue,  with  the  falling 
off  of  the  hair,  has  likewise  been  witnessed.    (Case  of  the  Twmcrs, 
1815,  Marshall,  pp.  44, 119.  Husemann's  '  Ja,lu-esbericht,   1871,  p. 
597  )    Salivatimi  has  been  observed  to  follow,  especially  when  small 
doses  of  the  poison  have  been  given  for  a  length  of  time.    (  Med. 
Gaz  'vol.  16,  p.  790.)  A  well-marked  case  of  this  kind  occurred  to  Mr. 
Jones,  in  which  the  effects  produced  by  smaU  doses  of  arsenic  might 
have  been  mistaken  for  those  of  mercury.    There  was  foitor  of  the 
breath,  with  superficial  ulceration  of  the  gums  and  throat.    (  Med. 
Gaz.'  May  8,  1840,  vol.  28,  p.  266.)    Strangury  has  also  been 
noticed  among  the  secondary  symptoms.  (Marshall,  '  On  Arsenic, 
pp.  44,  314.)    From  a  statement  of  this  author  (op.  cit.  p.  Ill),  it 
appears  that  there  was  a  yellow  or  jaundiced  state  of  the  countenance 
in  one  of  the  cases  reported  by  him.    A  similar  state  of  the  counten- 
ance was  noticed  by  Dr.  Thomson  in  the  case  of  L'Angelier—&  fact 
which  gave  rise  to  some  discussion  at  the  trial  of  Madeline  Smith. 
(Irvine's  Report,  p.  51.)    The  late  Dr.  Geoghegan  observed,  that 
in  several  cases  of  poisoning  by  arsenite  of  copper,  jaundice  was 
among  the  symptoms.  ... 

The  following  case  of  slaw  or  chronic  poisoning  with  arsenic  is 
recorded  by  Flandin.  It  illustrates  one  form  of  secret  murder,  and 
is  well  calculated  to  inspire  caution  in  trusting  to  symptoma  as  evi- 
dence of  disease.  A  woman  put  daily  into  the  soup  of  her  fellow- 
servant  a  small  quantity  of  white  arsenic  in  powder.  Shortly 
after  dinner  this  person  was  seized  with  vomiting,  which  led  to  the 
rejection  of  the  food  and  poison,  before  the  latter  had  caused  any 
serious  mischief.  As  this  practice  was  continued  for  about  six 
weeks,  the  stomach  became  exceedingly  irritable,  there  was  pain 
in  the  bowels,  and  the  woman  became  much  emaciated.  There  was' 
also  spitting  of  blood,  with  such  a  degree  of  nervous  irritability, 
that  a  current  of  air  caused  an  attack  of  spasms  and  convulsions. 
When  the  patient  found  that  she  could  not  bear  anytliing  on  her 
stomach,  she  left  the  place  and  passed  two  months  in  the  country. 
Her  health  was  gradually  re-established  there,  and  she  returned  to 
resume  her  usual  occupations.  The  prisoner,  however,  renewed 
her  attempts  ;  and,  to  make  sure  of  destroying  life,  gave  her  one 
morning  in  coffee,  a  strong  dose  of  arsenic  in  powder  ;  violent  • 
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vomiting  ensued,  and  the  poison  was  expelled  with  the  food  taken 
at  breakfast.  Arsenic  was  detected  in  the  vomited  matter,  and  the 
explanation  of  the  cause  of  the  long  previous  illness  then  became 
clear.  Under  jjroper  treatment  the  patient  recovered.  (Op.  cit. 
vol.  i.  p.  510.)  Such  a  train  of  symptoms  might,  from  careless  obser- 
vation, be  easily  referred  to  chronic  inflammation  or  ulceration  of 
the  stomach  from  natm-al  causes,  leading  to  perforation. 

There  are  many  anomalous  cases  on  record  in  which  the  symp- 
toms have  diverged  so  much  from  the  ordinary  coarse  as  to 
embarrass  medical  practitioners.  For  some  of  these  I  must  refer 
to  a  paper  by  Dr.  Ogston,  'Med.  G-az.'  vol.  47,  p.  181,  and  Huse- 
mann's  '  J  ahresbericht,'  1872,  p.  481.  A  case  of  slow  poisoning  with 
arsenic  may  very  easily  be  mistaken  for  gastro-enteritis,  and  treated 
accordingly.  (See  'Prov.  Jour. 'Nov.  1843,  p.  127,  '  Med.  Times,' 
Aug.  21,  1874,  and  'Ann.  d'Hygiene,'  1837,  vol.  1,  p.  347.)  Dr. 
Pfeufer  met  with  an  instance  of  this  masked  form  of  arsenical 
poisoning.  There  was  general  and  well-marked  paralysis  of  the 
muscular  system,  and  a  complete  loss  of  sensation  in  the  fingers. 
It  was  only  after  a  year  that  the  patient  began  to  recover  the  use 
of  his  limbs.  It  appeared  that  his  wife  had  been  in  the  habit  of 
giving  him  small  doses  of  arsenic  in  his  food.  None  of  the  ai-ticles 
of  food,  or  of  the  matters  vomited,  could  be  procured  for  analysis ; 
nevertheless,  the  evidence  of  chronic  poisoning  from  symptoms 
was  considered  to  be  sufliciently  strong  to  justify  a  con-saction. 
CZeitschrift  fiir  Rationelle  Medizin,'B.  vi.  H.  i.  102,  Heidelberg, 
1 847. )  We  have  in  these  cases  the  iisual  characters  of  slow  poisoning 
with  arsenic,  indicated  by  wasting  fever  and  general  derangement 
of  the  bodily  functions.  The  effects  of  the  Aqua  Tofana,  as  used 
by  mediteval  poisoners,  were  very  similar  to  these.  Persons  to 
whom  this  liquid  was  administered  in  small  and  frequent  doses, 
died  withoutthe  slightest  suspicion  of  the  cause  of  death  being  excited. 

Arse7vic  not  an  accumulative  poison. — It  is  well  known  that 
arsenic  is  carried  into  the  circulation  by  absorption,  and  it  is  an 
important  question  regarding  its  medicinal  use,  whether  iis  elimi- 
nation in  the  living  body  takes  place  with  the  same  rapidity  as  its 
absorption.  I  am  not  aware  of  any  facts  which  show  that  arsenic 
can  be  taken  in  non-fatal  (medicinal)  doses  for  a  certain  period, 
accumulate  in  the  body,  and  then  suddenly  give  rise,  without 
increase  of  dose,  to  all  the  marked  symptoms  of  acute  poisoning. 
On  the  contrary,  all  experience  is  in  favom-  of  the  rapid  elimination 
of  this  poison  ;  and  unless  the  doses  are  too  frequently  repeated,  or 
too  rapidly  increased,  no  danger  will  accrue  from  the  quantity  ad- 
ministered. There  are  now  numerous  facts  which  show  that,  pro- 
vided a  sufficient  interval  is  allowed  to  elapse  between  the  doses,  and 
each  dose  is  not  too  large,  tliis  poison  is  rapidly  thrown  out  of  the 
system. 

In  treating  a  case  of  eczema  in  a  boy,  Dr.  Wilks  prescribed  the 
twenty-fourth  part  of  a  gi-ain  of  arsenic  three  times  daily,  making  one- 
eighth  of  a  grain  per  diem.  This  was  continued  for  seventy  days,  so 
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that  in  ten  weeks  tlie  boy  had  taken  nearly  nine  grains  of  arsenic,  or  a 
quantity  sufficient  to  destroy  four  adults.  I  found  by  analysis  that 
arsenic  "was  daily  eliminated  in  the  urine  ;  and  after  the  medici  ne 
was  discontinued,  it  still  continued  to  pass  away  by  this  channeHor 
about  ten  days,  when  the  boy  left  the  hospital.  (See  cmte,  p.  24.) 
Ai-senic  may  remain  in  the  body  for  a  period  of  from  sixteen  to 
twenty-one  days  after  the  administration  of  it  has  ceased  ;  but 
there  is  no  evidence  that  it  so  accumulates  in  the  system ,  as  to  be 
suddenly  productive  of  dangerous  spnptoms  ;  and  experience  show.s 
that  if  its  use  be  discontinued,  the  viscera,  after  a  few  weeks,  do 
not  contain  a  trace  of  the  poison.  Hence  the  sudden  occurrence  of 
violent  symptoms  of  vomiting  and  purging  would,  in  general,  justify 
the  inference  that  another  and  larger  dose  of  poison  liad  been  taken 
shortly  before.  Mr.  Hunt  considers  that  arsenic  used  medicinally 
does  accumulate  in  the  body.  ('On  the  Skin,' 18^7,  p.  11.  j  The  facts 
which  he  adduces,  however,  in  support  of  this  view,  admit  of  another 
explanation.  The  speedy  elimination  by  the  kidneys  proves  that 
the  poison  is  thrown  out  of  the  system  ;  and  where  any  morbid 
changes  affect  these  or  other  eliminating  channels,  symptoms  of 
poisoning  may  of  course  appear.  Accumulation  simply  means,  there- 
fore, that  the  process  of  elimination  is  partially  or  entirely  arrested. 
Of  the  latter  condition  no  satisfactory  proofs  have  yet  been  furnished. 


CHAPTER  33. 

AaSEXIC.  APPEAEAXCES  AFTER    DEATH. — CHANGES    PHODTJCED    TN  THE  STO- 
MACH. INFLAJIMATION.  TLCEKATION.  PERFOEATION,  —  GANGIIEN-E.— 

CHANGES  IX  THE  INTESTINES.  POISONING  BY  EXTERNAL  APPLICATION.— 

BY   ABSORPTION.  POISONING    BY  ARSENICAL    F0MES.  COPPBR-SMOKE.  

QUANTITY    OF    ARSIOTIC    REQUIRED    TO    DESTROY    LIFE. —  FATAL  DOSE.  

PERIOD  AT  WHICH  DJLiTH  TAKES  PLACE. — TREATMENT. 

Appearances  after  death. — The  striking  changes  produced  by 
arsenic  are  generally  confined  to  the  stomach  and  intestines.  They 
are  commonly  well-marked  in  proportion  to  the  largeness  of  the 
dose  and  the  length  of  time  which  the  individual  has  suindved  after 
taking  the  poison.  Our  attention  must  first  be  directed  to  the 
stomach.  Arsenic  seems  to  have  a  specific  effect  on  this  organ  ;  for, 
however  the  poison  may  have  entered  into  the  system,  whether 
through  a  wounded  or  ulcerated  surface,  or  by  the  act  of  swalloM'- 
ing,  the  stomach  has  been  found  inflamed.  Inflammation  of  this 
organ  cannot,  then,  be  always  considered  to  depend  on  a  local  irritant 
action  of  the  poison.  The  mucous  membrane  of  the  stomach, 
which  is  often  coveredwitli  a  thick  layer  of  miicus,  mixed  with  blood 
or  bile,  and  with  a  thick  Avhite  pasty-looking  substance  c<mtaining 
arsenic,  is  commonly  found  red  and  inflamed  ;  the  colour,  which  in 
of  a  dull  or  brownish  red,  becomoH  brighter  on  exposure  to  the  air  ; 
at  other  times  it  is  of  a  deep  crimson  hue,  interspersed  with  black- 
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looking  streaks  or  patches  of  altered  blood  betwen  the  rugJB.  The 
redness  is  usually  most  strongly  marked  at  the  gi'eater  end  ;  in  one 
case  it  may  be  found  spread  over  the  whole  mucous  surface,  giving  to 
it  the  appearance  of  red  velvet — in  another  it  will  be  chielly  been  on 
the  prominences  of  the  folds  (rugfe)  It  frequently  assumes  a 
dotted  or  striated  form,  stretching  in  curved  lines  between  the  two 
openings  of  the  stomach.  Blood  of  a  dark  colour  is  effused  in 
various  pares  between  the  folds,  or  beneath  the  lining  membrane, 
an  appearance  which  has  been  mistaken  for  gangrene.  (See  ante, 
-p.  22(5.)  The  stomach  usually  contains  a  mucous  liquid  of  a  dark 
colour  tinged  with  blood.  The  coats  are  sometimes  thickened  in 
patches,  being  raised  up  into  a  sort  of  fungous  like  tumour,  with 
arsenic  imbedded  in  them  ;  at  other  times  they  have  been  found 
thinned  ;  and  in  other  cases  of  a  gelatinoiis  consistency  and  appear- 
ance. The  mucous  membrane  ia  rarely  ulceratsd,  and  still  more 
rarely  gangrenous.  Among  nuiuerous  inspecti<-)ns  I  have  not  seen 
one  instance  in  which  gangrene  of  the  coats  of  the  stomach  had  re- 
sulted from  the  action  of  arsenic.  In  general,  death  takes  place 
before  gangrene  is  set  up.  .  In  the  case  of  the  Due  de  Praslin,  who 
died  from  tJie  effects  of  arsenic  on  the  seventh  day,  a  gangrenous 
state  of  the  coats  of  the  stomach  is  said  to  have  been  observed. 
Between  the  two  apertures  of  the  stomach  there  were  seven  large 
eschars — they  were  black,  with  yellowish -white  margins,  and  of  a 
different  consistency  from  the  adjoining  coats.  They  were  in  some 
Ijarts  horny.  Around  these  gangrenous  spots,  which  did  not  in- 
volve the  whole  substance  of  the  coats,  the  mucous  membrane  was 
somewhat  softened  and  of  a  deep  red  colour,  evidently  due  to  in- 
flammation. ('Ann.  d'Hyg.'  1847,  vol.  2,  p.  396.)  In  one  case  a 
patch  of  effused  blood  was  mistaken  for  gangrene,  and  the  mistake 
led  to  a  false  charge  of  poisoning.  (The  Queen  against  Bore  and 
Spry,  Aug.  28,  1848,  and  'Med.  Gazette,'  Nov.  24,  1848.) 

Perforation  of  the  stomach,  as  a  result  of  the  action  of  arsenic, 
is  so  unusual  an  appearance,  that  there  are  but  few  accurately  re- 
ported instances  on  record.  In  a  case  examined  by  M.  Chevallier, 
the  stomach  of  a  person  who  had  died  from  the  effects  of  arsenic 
was  found  perforated  at  the  larger  end.  The  aperture  is  described 
to  have  been  of  the  size  of  a  franc-piece,  round,  soft,  and  somewhat 
thickened  in  its  margin.  There  was  no  redness  or  sign  of  erosion 
about  it,  and  there  was  no  appearan'ce-  of  ulceration  on  other  parts 
of  the  mucous  coat.  Externally  the  stomach  was  covered  with  false 
membranes,  arising  from  inflammation  of  the  peritoneum.  ('  Ann. 
d'Hyg.'  1862,  vol.  1,  p.  448.)  This  case  is  so  imperfectly  reported 
that  it  is  impossible  to  say  whether  the  perforation  was  caused  by 
arsenic,  or  whether  it  was  the  result  of  other  morbid  changes. 

The  mucous  glands  of  the  stomach  have  been  found  enlarged  ; 
but  this  is  by  no  means  an  unusual  morbid  appearance  from  any 
cause  of  local  irritation,  without  reference  to  poisoning.  Various 
morbid  appearances  are  said  to  have  been  met  witli  in  the  lungs, 
heart,  brain,  and  urinary  organs  ;  but  they  do  not  appear  to  be  so 
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chai-acteristic  of  arsenical  poisoning  as  to  admit  of  a  medico-legal 
use  in  enabling  a  medical  man  to  distinguish  poisoning  from  disease. 
Tt  is  chiefly  to  the  stomach  and  intestines  that  a  medical  jurist  must 
look  for  the  basis  of  medical  evidence  in  regard  to  the  appearances 
after  death.  Dr.  Wilks  met  mth  an  ecchymosed  condition  of  the 
lining  membrane  of  the  left  ventricle  of  the  heart  in  a  case  in 
Avhich  a  man  died  in  twelve  hours  from  acute  poisoning  by  axsenic. 
Dr.  Greiner  met  with  a  fatty  state  of  the  liver  and  bloodlessness 
of  the  body  in  one  case  of  acute  poisoning  with  arsenic.  (Horn's 
'  Vierteljahrsschrift,'  1866,  vol.  2,  p.  345.)  In  one  case  which  I  saw 
in  June  1857,  in  which  a  person  died  in  twenty  hours  after  he  had 
taken  two  teaspoonfuls  (3U0  grains)  of  arsenic,  there  was  iniiamma- 
tion  of  the  oesophagus  as  well  as  of  the  stomach,  duodenum,  and 
rectum.  The  mticous  membrane  had  a  reddisli-brown  colour.  At 
the  pyloric  end  of  the  stomach,  as  well  as  in  the  duodenum,  there 
were  several  black  patches  from  eftused  and  altered  blood.  There 
was  congestion  of  the  brain  and  its  membranes,  with  enlargement 
of  the  liver  ;  but  these  appearances  were  not  referable  to  the  action 
of  arsenic.  A  smaU  quantity  of  the  poison  was  found  in  the  tliick 
reddish  fluid  found  in  the  stomach  ;  but  the  greater  part  of  the 
large  dose  taken  had  been  thrown  ofl:'  by  vomiting. 

A  witness  may  be  asked  how  long  a  time  is  required  after  the 
taking  of  the  poison,  for  the  production  of  these  well-marked  appear- 
ances in  the  stomach,  more  especially  of  injiammation  of  the  mucous 
membrane.    In  reference  to  this  question,  there  are  the  following 
facts.    In  a  case  which  I  was  required  to  examine,  a  large  dose  of 
arsenic  had  been  taken  ; — the  man,  aged  21,  died  in  Jive  hours,  and 
the  stomach  was  found  intensely  inflamed,  especially  about  the 
greater  curvature.    In  a  case  that  occurred  to  Mr.  Thompson,  of 
Nottingham,  half  an  ounce  of  the  poison  was  taken  ;  the  patient 
died  in  six  hours,  and  the  stomach  was  found  imiformly  red  and 
inflamed.    In  another  that  occurred  to  Dr.  Booth,  of  Birmingham, 
the  same  quantity  of  arsenic  was  taken  ;  the  patient  died  in  six 
hours  and  a  half  ;  on  inspection,  the  gullet  was  inflamed,  the  whole 
internal  surface  of  the  stomach  was  of  an  intense  scarlet  colour, 
and  there  was  redness  and  increased  vascularity  of  the  small  in- 
testines.   In  three  cases  of  poisoning  with  arsenic  which  occurred 
to  Mr.  Foster,  of  Huntingdon,  death  took  place  in  one,  a  child,  at 
the  end  of  two  hours  ;  in  the  second,  an  adult,  at  the  end  of  three 
hours  and  a  half;  and  in  the  third,  after  the  lapse  of  about  six 
hours.    In  each  of  these,  the  stomach  was  found  highly  inflamed, 
and  in  the  one  that  proved  fatal  in  two  hours,  the  mucous  mem- 
brane had  a  vermilion  hue.    Mr.  Clegg,  of  Boston,  communicated 
to  me  a  case  in  which  a  woman  died  within  two  hours  after  taking 
a  large  dose  of  arsenic.    On  inspection,  the  whole  of  the  mucous 
membrane  of  the  stomach  was  found  intensely  inflamed,  and 
upwards  of  an  ounce  of  solid  arsenic  was  spread  over  it  in  a  pasty 
state. 

Another  question  put  to  a  witness  may  be  this  : — What  period 
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of  time  is  required  for  ulceration  of  the  mucous  membrane  to  take 
place,  as  an  effect  of  this  poison  ?  If  arsenic  has  destroyed  life  with 
unusual  rapidity,  and  the  stomach  is  found  ulcerated,  an  attempt 
may  be  made  to  refer  this  ulceration  to  some  other  cause.  Such 
an  attempt  was  made  in  the  case  of  Bliyines,  which  was  the  subject 
of  a  criminal  trial  at  Reading,  in  1841.  ('  Guy's  Hospital  Reports,' 
Oct.  1841,  p.  283.)  I  found  ulceration  of  the  mucous  membrane, 
which  had  been  completely  removed  in  patches,  although  the 
deceased  had  survived  the  effects  of  the  poison  only  ten  hours. 
The  deposition  of  the  arsenic  in  and  around  the  ulcers,  as  well  as 
the  appeai-ance  of  recent  inflammation  abotit  them,  left  no  doubt 
that  they  had  been  produced  by  the  poison,  and  were  not  owing  to 
previous  disease,  as  it  was  attempted  to  be  urged  in  defence. 
When  no  ar.senic  is  found  in  the  stomach,  a  defence  of  this  kind 
■will  carry  with  it  considerable  plausibility.  In  Warinffs  case  a 
medical  witness  was  questioned  upon  this  point.  The  deceased 
was  stated  to  have  died  from  the  effects  of  arsenic  in  four  hours  ; 
the  coats  of  the  stomach  were  found  ulcerated,  but  no  poison  could 
be  detected  in  the  organ.  The  witness  admitted,  on  cross-examina- 
tion, that  it  was  contrary  to  experience  that  ulceration  should  be 
occasioned  by  an  irritant  poison  in  so  short  a  time  as  four  hours  ; 
but  he  nevertheless  contended  that  this  was  the  true  cause.  On 
such  points,  we  can  only  be  guided  by  observation  ;  and  one  well- 
observed  case  is  sufficient  to  place  the  possibihty  of  ulceration  being 
produced  by  arsenic  within  a  few  hours,  beyond  all  question.  Sir 
R.  Christison  mentions  a  case  observed  by  Mr.  Hewson,  where 
many  eroded  spots  existed  on  the  stomach,  although  the  person 
had  died  from  the  effects  of  arsenic  in  five  hours.    ('  On  Poisons,' 

p.  340.)  ^  .  ^ 

But  are  the  stomach  and  intestines  always  foimd  inflamed  m 
cases  of  poisoning  with  arsenic  ?  The  answer  must  be  decidedly  in 
the  negative.  At  the  trial  of  M'Cracken,  at  the  Derby  Autunm 
Assizes,  in  1832,  for  killing  his  wife  with  arsenic,  the  fact  of  poison- 
ino-  was  clearly  established,  and  a  large  quantity  of  arsenic  was 
found  in  the  stomach  of  the  deceased  ;  but  there  was  no  appearance 
of  inflammation,  either  in  this  organ  or  the  intestines.  The  two 
following  cases  are  recorded  in  '  Rusts'  Magazine.'  A  servant-girl 
had  some  arsenic  administered  to  her  in  chocolate.  She  was  seized 
Avith  nausea  and  violent  pain  in  the  stomach,  and  died  the  same 
evenin<^.  On  inspection,  there  was  no  remarkable  redness  or  in- 
flammation of  the  stomach  ;  but  arsenic  was  found  in  the  duo- 
denum A  man  was  taken  ill  with  vomiting  and  violent  pam  m 
the  abdomen  after  partaking  of  some  soup,  and  he  died  from 
symptoms  of  poisoning.  On  inspection,  the  mucous  surface  of  the 
stomach  presented  no  morbid  change,  with  the  exception  of  slight 
redness  about  the  cardia.  Arsenic  was  found  m  tlie  contents  of 
the  intestines.  In  a  case  quoted  by  Flandm  from  Etmuller,  a  girl 
swallowed  a  large  dose  of  arsenic,  and  died  twelve  hours  afterwards, 
without  having  vomited,  or  manifested  any  symptoms.    On  mspec- 
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tion,  arsenic  was  found  in  the  stomacli,  but  there  was  no  material 
change  in  the  organ.  (Oj).  cit.  vol.  1,  p.  234.)  In  a  case  tried  at  the 
Hertford  Lent  Assizes,  1855  (Beg.  v.  Newton),  the  coats  of  the  sto- 
mach wex'e  thickened  and  pulpy,  but  were  entirely  free  from  inflam- 
mation. Death  was  clearly  caused  by  arsenic.  In  another  case, 
the  mucous  membrane  of  the  stomach  was  found  so  pale  that,  at 
lirst,  death  from  poisoning  by  arsenic  Was  not  suspected.  Even 
Avith  symptoms  of  irritation  of  the  stomach,  well-marked  appear- 
ances may  be  wanting.  Occasionally  the  appearances  are  so  slight, 
that  were  not  the  attention  of  the  examiner  specially  directed  to 
the  fact  of  poisoning,  they  would  be  fjassed  over.  (See  case  by  Dr. 
May,  '  Prov.  Med.  Jour.'  July  IG,  1845,  p.  453.)  These  exceptional 
cases  appear  to  show  that  arsenic  does  not  exert  any  local  action 
of  a  chemical  nature,  like  a  corrosive,  on  the  stomach  ;  for  the 
action  of  corrosives  takes  place  on  mere  contact,  without  reference 
to  the  state  of  constitution,  or  the  quantity  of  poison  taken. 
Medical  evidence  of  poisoning  from  appearances  after  death  is  in 
such  cases  entirely  wanting  ; — they  are  not  very  common,  but  still 
then-  occm'rence  proves,  that  unless  great  care  be  taken  in  forming 
an  opinion,  a  case  of  arsenical  jjoisoning  maybe  overlooked.  They 
teach  this  important  fact  in  legal  medicine,  that  the  non-existence 
of  strildng  changes  in  the  alimentary  canal  after  death,  is  no  proof 
that  the  party  has  not  died  from  the  effects  of  irritant  poison. 
When  the  dose  of  arsenic  is  small,  well-marked  changes  in  the  body 
are  rarely  met  with. 

In  some  instances,  the  mouth,  pharynx  and  gullet  have  been 
found  inflamed,  but  in  general  there  are  no  appearances  in  this  part 
of  the  alimentary  canal  to  attract  particular  attention.  The  mucous 
membrane  of  the  small  intestines  may  be  inflamed  throughout,  but 
commonly  the  inflammatory  redness  is  conflned  to  the  duodenum, 
especially  to  that  jDart  which  joins  the  pylorus.  Of  the  large  intes- 
tines, the  rectum  appears  to  be  the  most  prone  to  inflammation. 
The  liver,  spleen,  and  kidneys  present  no  changes  which  can  be 
considered  characteristic  of  arsenical  poisoning,  although  these,  like 
the  othersoft  organs  of  the  body,  are  receptacles  of  the  absorbed  poi- 
son. It  is  worthy  of  remark,  in  relation  to  the  known  antiseptic 
properties  of  arsenic,  that  the  parts  specially  affected  by  this  poison 
(the  stomach  and  intestines)  occasionally  present  the  well-marked 
characters  of  irritant  poisoning  for  a  long  time  after  death.  This 
was  established  in  the  case  of  the  Queen  v.  Dazley,  tried  at  the 
Bedford  Summer  Assizes,  July  1843.  The  prisoner  was  convicted 
of  poi.soning  her  husband  with  arsenic,  upon  evidence  obtained  by 
the  exhumation  and  examination  of  the  body  six  months  after 
interment.  The  stomach  and  intestines  were  the  only  parts  of  the 
body  undecomposed.  This  case  presents  many  important  subjects 
for  reflection  to  the  medical  jurist  ;  as,  for  examj)le,  the  substitu- 
tion of  arsenic  for  medicine— the  length  of  time  after  death  at 

which  good  evidence  may  bo  obtained  from  the  dead  body  the 

fact  of  another  person  labouring  under  symptoms  of  poisoning  with 
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arsenic,  who  had  accidentally  partaken  of  the  supposed  medicine — 
and,  lastly,  the  evidence  from  the  death  of  an  animal  which  had 
swallowed  some  of  the  matter  vomited  by  the  deceased.  In  two 
cases  (-Be^.  v.  Ghesham.)  referred  to  me  by  Mr.  Lewis,  coroner  for 
Essex,  a  deep  red  inflammatory  appearance  of  the  mucous  mem- 
brane, immediately  below  a  layer  of  sulphuret  of  arsenic,  was  well 
marked,  although  the  bodies  had  been  buried  nineteen  months.  In 
a  case  which  occurred  in  March  1848,  the  stomach  was  also  well 
preserved  ;  and  it  retained  an  inflammatory  redness  after  the  lapse 
of  twelve  months.  Absorbed  arsenic  does  not  appear  to  prevent 
the  decomposition  of  the  soft  organs  in  which  it  is  deposited.  For 
a  summary  of  the  appearances  caused  by  arsenic,  and  its  influence 
in  modifying  putrefactive  changes,  I  must  refer  the  reader  to  a 
paper  by  the  late  Dr.  Geoghegan  in  the  '  Medical  Gazette,'  vol. 
46,  pp.  "l78  and  218,  and  Observations  on  Arsenical  Poisoning, 
'  Dublin  Quarterly  Journal,'  Feb.  1851. 

Poisoning  by  external  application— The  effects  produced  by 
arsenic  when  applied  to  the  unbroken  or  diseased  skin  or  to  wounds 
have  been  elsewhere  fully  considered,  ante,  p.  11.  The  foUowmg  case 
may  serve  as  a  type  of  tliis  form  of  poisoning  which  is  not  very 
common.  In  February  1864  I  was  required  to  investigate  a  case 
of  suspicious  death  which  occuiTsd  near  Halesworth,  in  Suflfolk. 
A  o-irl  set.  9,  died  rather  suddenly,  after  an  iUness  of  about  ten 
davs  '  The  mother  had  rubbed  some  white  precipitate  ointment 
mixed  with  arsenic  on  the  head  of  the  child,  which  was  diseased. 
Her  object,  she  stated,  was  to  kill  the  vermin  on  the  scalp.  JSo 
symptoms  of  note  were  observed  until  about  the  fifth  day  after  the 
appUcation,  when  the  child  appeared  ill  and  complained  of  tlurst. 
On  the  eighth  day  she  was  very  unwell ;  there  had  been  cramp, 
mth  slight  action  on  the  bowels,  but  no  vomiting  She  became 
drowsy,  and  died  on  the  tenth  day.  Mr.  Haward  exanimed  the 
body  and  forwarded  to  me  the  viscera  for  chemical  analysis,  uhe 
case  beint^  very  obscure.  The  lining  membrane  of  the  stomach  and 
duodenum  was  inflamed  ;  in  the  stomach  the  inflammation  was  well 
marked  towards  the  greater  end;  these  were  the  principal  post- 
mortem appearances.  Traces  of  arsenic  were  found  m  the  mucous 
fluids  of  the  stomach,  in  the  coats  of  the  stomach  and  intestines 
and  in  four  ounces  of  the  Uver,  but  arsenic  in  ^  solid  form  could 
nowhere  be  detected.  A  portion  of  the  diseased  hauy  scalp  was 
examined,  and  yielded  arsenic  as  well  as  mercury  from  Avhite  pre- 
cSSin  large  proportion,  the  arsenic  bemg  estimated  at  from 
tTo  tolree  giL?.  From  the  evidence  given  at  the  inquest  there 
was  no  doubt  that  the  mother's  account  was  correct,  and  tha  her 
diild  had  died  from  the  ignorant  application  of  arsenic  ex  enially 
to  a  diseased  portion  of  the  scalp.    ('  Guy's  Hosp.  Rep.  1864, 

The  remarkable  features  of  the  case  were  these  :  no  Wtonas 
appeared  until  after  the  fourth  day,  and  then  only  great  thust 
Ewas  slight  purging  with  cramps  on  the  eighth  day,  and  death 
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took  place  011  the  tenth,  without  any  vomiting.  Arsenic  was  found 
in  the  stomach  and  contents,  and  its  presence  there  might  have  led 
to  an  erroneous  inference  of  its  having  been  criminally  administered 
by  the  mouth.  It  was,  however,  merely  in  traces,  and  obviously 
enough  the  result  of  mucous  elimination.  The  nature  and  mode 
of  occiuTence  of  the  symptoms  were  opposed  to  any  other  pre- 
sumption. That  absorbed  arsenic  may  be  thus  transfen-ed  from  the 
blood  to  the  stomach  and  intestines,  has  been  distinctly  proved  by 
the  experiments  01  Dr.  Pavy  and  myself.  ('  Guy's  Hospital  Reports,' 
1860,  vol.  6,  p.  397,  also  ante,  p.  43.) 

Arsenic  in  vapour. — Arsenical  fumes. — Copper  smoke. — It  is  not 
often  that  a  case  is  heard  of  in  which  white  arsenic  has  caused 
death  by  reason  of  its  having  been  breathed  or  swallowed  in  the 
state  of  vapour.  In  April  1858,  a  case  involving  the  effects  of 
arsenical  vapours  was  the  subject  of  an  inquest  in  London  (see  On 
Poisons,  2nd  edit.  p.  234)  ;  but  on  that  occasion  there  was  an  en- 
tire failure  of  proof  that  the  arsenical  vapour  was  the  cause  of  death. 
I  am  indebted  to  Mr.  Oxley,  of  Rotherham,  for  the  account  of  a 
case  which  fell  under  his  notice,  which  was  the  subject  of  atrial  at 
the  York  Lent  Assizes,  1864. 

The  prisoner  placed  some  burning  pyrites  containing  arsenic  at 
the  entrance  of  the  door  of  a  small  room  in  wliich  there  were  eight 
cliildren,  including  an  infant  in  a  cradle.  From  the  evidence,  it 
appeared  that  all  the  children  suflfered  from  the  fumes,  which  were 
chiefly  those  of  sulphurous  acid.  A  canary  that  was  in  a  cage  died 
from  the  effects.  The  children  were  speedily  removed  from  the 
house  and  recovered,  but  the  infant  was  left  there  for  an  hour.  It 
suffered  from  vomiting,  and  when  seen  by  Mr.  Oxley  about  seven- 
teen hours  afterwards,  the  child  was  piilseless  ;  it  vomited  inces- 
santly, was  much  piirged,  and  appeared  to  be  in  great  pain.  It  died 
about  twenty-four  hours  after  exposure  to  the  fumes.  On  inspec- 
tion, the  stomach  and  intestines  were  slightly  inflamed.  The  brain 
and  lungs  were  congested,  and  the  lining  membrane  of  the  trachea 
was  of  a  bright  red  colour.  Dr.  Allan  detected  arsenic  in  the  con- 
tents of  the  stomach,  in  the  lungs,  in  the  coats  of  the  stomach  and 
the  spleen.  None  was  found  in  the  liver.  The  pyrites  contained 
arsenic,  and  gave  off  while  burning  arsenious  acid  in  vapour  and 
sulphitrous  acid.  Some  of  the  appearances  were  owing  to  sulphu- 
rous acid,  but  death  was  probably  caused  by  arsenic.  The  prisoner 
was  found  guilty  of  manslaughter.  A  case  is  reported,  in  which  it 
is  stated  that  the  members  of  a  family  were  made  ill  by  arsenical 
vapours  arising  from  the  walls  of  a  room,  and  that  one  of  them  died 
('Pharm.  Jour.'  July  1870,  p.  66.) 

The  vapours  which  escape  from  the  arsenic  and  copper-smelting 
works  of  Cornwall  and  South  Wales,  are  those  of  arsenious  acid, 
or  white  arsenic.  The  arsenic  issues  from  the  flues  as  a  thick  white 
smoke  ;  and  when  no  precautions  have  been  taken,  it  has  destroj^ed 
cattle,  as  well  as  vegetation,  to  a  great  extent.  In  the  grinding 
luill.H  it  may  be  respii-ed  as  a  fine  dust.    Great  precautions  are  taken 
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by  the  workmen,  by  pluggmg  the  nostrils  and  covering  the  mouth, 
to  avoid  breathing  this  arsenical  dust  ;  but  in  spite  of  these,  acci- 
dents do  occur.    The  men  who  remove  the  impure  arsenic  from  the 
flues  suflfer  from  severe  pustular  and  scaly  eruptions,  affecting  the 
scrotum  and  other  parts  of  the  skin  where  there  are  hollows  or  de- 
pressions.   Thus,  according  to  Dr.  Jago,  the  parts  especially  liable 
to  be  attacked,  next  to  the  scrotum,  are  the  depressions  between  the 
lower  lip  and  chin,  the  angles  of  the  nose  and  face,  and  the  lines 
along  the  forehead  ;  in  fact,  every  crevice  in  which  the  arsenical 
dust"  can  lodge.    This  appears  to  indicate  a  local  in-itant  action. 
Among  the  constitutional  efi"ects  there  have  been  noticed— cough, 
mth  shortness  and  difliculty  of  breathing,  debility,  emacia+ion, 
profuse  perspiration  on  slight  exertion,  scantiness  of  urine,  and  in- 
creased pulsations  of  the  heart.  The  tongue  presents  red  edges,  with 
a  white  fur  ;  and  the  gums  are  inflamed.     Frequent  nausea  and 
vomiting  are   also  amoncr  the  symptoms.    (See  paper  by  Mr. 
Kesteven,  'Assoc.  Med.  Jour.'  Sept.  1856,  p.  811.)    A  few  years 
since  an  inquest  was  held  on  the  body  of  a  child  at  Plymoiith,  whose 
death  was  erroneously  referred  to  arsenical  fumes  escaping  from 
burning  minerals.    In  Cornwall,  the  deaths  of  workmen  may  some- 
times be  traced  to  the  poisonous  vapour  ;  but,  on  the  whole,  con- 
sidering the  nature  of  their  occupation,  the  men  enjoy  average 
health.    Many  cannot  work  long  in  the  arsenic  factories,  while 
others  have  continued  to  work  in  them  for  twenty  or  thirty  years. 

In  the  case  of  the  Queen  v.  Garland  (Cornwall  Lent  Assizes, 
1851)  -  a  prosecution  for  nuisance  and  damage  from  arsenic  works- 
it  was  proved  that  animal  and  vegetable  life  suffered,  to  a  great 
extent,  from  these  fumes.  Horses  and  cattle  perished,  and,  before 
death  they  became  much  emaciated,  and  lost  their  hau:.  It  would 
appear  that  these  eflects  are  produced  as  much  by  the  ammals  pastur- 
ina  on  poisoned  herbage,  as  by  the  actual  breatlung  of  the  arsenical 
vapours.  After  death,  the  stomachs  and  bowels  were  found  in- 
flamed, and  sometimes  mortified.  Donkeys  were  especially  liable 
to  suffer  owing  to  these  animals  eating  thistles  and  plants  with 
hard  and  irregular  surfaces,  favourable  for  the  retention  of  the 
arsenical  dust.  In  South  Wales,  the  animals  withm  the  range  of 
the  arsenical  smoke  from  the  copper  works  have,  m  addition  to 
other  symptoms,  suffered  from  enlargement  and  diseases  of  the 
ioints  These  facts,  it  will  be  perceived,  are  quite  adverse  to  the 
Styrian  hypothesis  of  the  fattening  effects  of  arsenic  on  horses  and 

''Quantity  beqxjiked  to  dkstroy  "^^--F-^^^.^^^.f 
has  been  safely  given  in  medicinal  doses  of  from  l-20th  to  l-8th  of 
a  grain  ;  but  when  the  dose  is  raised  to  half  a  gi-am,  or  a  gi-am  is 
given  at  once,  symptoms  of  poisoning  show  themse  ves.  Adults  and 
even  children  have,  however,  recovered fromlarger  doses  accidentally 
administered,  as  the  following  cases  will  shmv  :-At  a  lai^e  dinner 
party  in  London,  in  October  1839,  it  was  observed  that  three  per- 
Lnsf  who  had  partaken  of  the  port  wine  on  the  table,  were  seized 
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with  symptoms  of  poisoning.  The  wine  was  suspected  to  contain 
poison,  and  it  was  sent  to  me  for  examination.  It  was  clear,  of  the 
usual  coloiu*  and  odour,  and  possessed  all  the  characters  of  good 
wine  ;  but  there  was  a  small  quantity  of  a  reddish  white  crystalline 
sediment  at  the  bottom  of  the  bottle.  From  the  account  of  the 
symptoms,  the  wine  was  suspected  to  contain  arsenic.  This  was 
found  to  be  the  case,  and  the  quantity  of  poison  dissolved  amounted 
to  about  1*2  grain  in  each  fluid  ounce.  The  following  were  the 
facts.  A  cliild  of  about  sixteen  months,  took  a  quantity  of  tile 
wine,  containing  about  one-third  of  a  grain  of  arsenic.  In  twenty 
minutes  this  child  became  sick,  vomited  violently  for  three  ho>urs, 
and  then  recovered.  A  lady,  aged  52,  took  a  quantity  of  wime  con- 
taining rather  less  than  two  grains  of  arsenic.  In  about  half  an 
hour  she  experienced  faintness.  Violent  vomiting  came  on,  and 
lasted  four  hours,  but  there  was  no  pain.  She  then  gradually  re- 
covered. A  gentleman,  aged  40,  took  a  quantity  of  the  wine,  con- 
taining rather  more  than  tivo  grains  of  the  poison.  The  symptoms 
in  liim  were  similar,  but  more  severe  ;  and  had  he  taken  another 
glass  of  the  wine,  it  is  probable  that  he  would  have  been  killed.  It 
may  be  proper  to  observe,  that  although  this  wine  was  perfectly 
saturated  with  arsenic,  not  the  least  taste  was,  perceived  by  any  of 
the  parties.  The  smallest  fatal  dose  hitherto  recorded  was  observed 
in  a  case  communicated  by  Dr.  Castle,  of  Leeds,  to  the  '  Provincial 
Journal'  (June  28,  1848,  p.  347).  A  woman  took  half' an  ounce  of 
Fowler's  solution  (arsenite  of  potash)  in  unknown  doses,  during  a 
period  of  five  days.  She  then  died,  and  on  examination  the  sto- 
mach and  intestines  were  found  inflamed.  Death  took  place  by 
syncope  (mortal  fainting),  and  there  was  an  absence  of  vomiting 
and  purging.  The  cxuantity  of  arsenic  which  here  destroyed  life 
could  not  have  been  more  than  ttuo  grains.  In  another  case,  two 
grains  and  a  half  of  arsenic,  contained  in  two  otnices  of  fly-water, 
killed  a  robust  healthy  girl,  aged  19,  in  thirty-six  hours.  (See 
'Med.  Gaz.'vol.  39,  p.  116.)  Hence,  under  circumstances  favour- 
able to  the  operation  of  the  poison,  the  fatal  dose  in  an  adult  may 
be  assigned  at  from  two  to  three  grains. 

Dr.  Lachese,  who  has  examined  this  question,  states  that  from 
one  to  two  grains  may  act  fatally  in  a  few  days.  ('Ann.  d'Hyg.' 
1873,  vol.  1,  p.  334.)  It  is  probable  that  this  dose  would  prove  fatal 
to  a  child,  or  to  weak  and  debilitated  persons. 

The  cases  of  the  children  of  the  Industrial  School  at  Norwood 
(p.  295),  show  that,  except  under  peculiar  circumstances,  a  dose  of 
one  grain  is  not  likely  to  prove  fatal. 

There  are  some  instances  of  recovery  from  large  doses,  varying 
from  sixty  grains  ('Med.  Gaz.'  vol.  2,  p.  771,  and  vol.  19,  p.  258) 
to  two  ounces  ('Lancet,'  Oct.  2,  1852,  p.  299,  also  1857,  vol.  2,  p 
114) ;  but  these  are  exceptions  to  the  rule.  In  these  cases  the 
arsenic  has  been  commonly  taken  on  a  fuU  stomach  and  rapidly 
ejected  by  vomiting. 

Pekiod  at  which  DEATH  TAKES  PLACE.— Large  doses  of  arsenic 
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commonly  prove  fatal  in  from  eighteen  hours  to  three  days.  The 
average  time  at  which  death  takes  place  is  twenty-four  hours;  but  the 
poison  may  destroy  life  within  a  much  shorter  period.  There  are  now 
many  authentic  cases  reported,  in  which  death  has  occurred  in  from 
three  to  six  hours.    In  1845  I  met  with  a  well-marked  case  of  death 
from  arsenic  in  five  hours  ;  and  in  another,  which  occurred  in  April 
1849,  death  took  place  in  two  and  a  half  hours.    ('  Guy's  Hospital 
Reports,'  Oct.  1850,  p.  183.    See  also  '  Ann.  d'Hyg.'  1837,  vol.  1, 
p.  339.)    Mr.  Foster,  of  Himtingdon,  met  with  the  case  of  a  child 
'under  three  years  of  age,  who  died  within  two  hours  from  the  eflfects 
of  arsenic.    The  quantity  taken  could  not  he  determined.    A  case 
also  fatal  in  two  hours  occurred  to  Mr.  Clegg  (p.  301).    In  some  of 
these  cases  of  rapid  death,  the  brain  and  nervous  systera  have  been 
observed  to  be  affected— the  patient  suffering  from  narcotism  and 
convulsions  ;  but  this  by  no  means  implies  that  symptoms  of  irrita- 
tion are  absent.     In  Mr.  Soden's  case  (p.  29(5),  in   which  not 
less  than  four,  and  probably  six,  ounces  of  the  poison  had  been 
taken,  the  patient  died  in  less  than  /oitr  Iwtirs,  and  two  ounces  of 
arsenic  were  found  in  the  stomacli.    We  have  here  an  instance, 
which  occurred  in  March  1810,  of  arsenic  destroying  life  and  pro- 
ducing excessive  inflammation  in  less  than  foxir  hours  ;  and  yet  at  a 
criminal  trial,  sixteen  years  afterwards  (Lewes  Assizes,  1826,  case 
of  Bussdl)  it  was  a  debated  question  with  some  of  the  medical 
witnesses,  whether  it  was  possible  for  a  person  to  die  from  the  effects 
of  arsenic  in  less  than  sevm  hours,  and  respectable  medical  authori- 
ties were  actually  quoted  against  this  view  !    The  following  rapidly 
fatal  case  was  communicated  to  me  by  Mr.  Thompson.    It  is  that 
of  a  youth,  .-et.  17,  who  died  in  April  1860,  from  the  effects  of  a 
large  dose  of  arsenic,  the  symptoms  from  which  he  suffered  being 
of  a  tetanic  character.    The  poisoning  was  the  result  of  an  accident 
at  Ramsey,  in  the  Isle  of  Man.    The  medical  evidence  at  the  inquest 
was  to  the  effect  that  not  more  than  Uoenty  vwmtes  had  elapsed 
between  the  time  at  wliich  deceased  sat  down  to  eat  his  supper, 
containing  the  poison,  and  his  death  ;  but  it  is  doubtful  whether 
the  poison  may  not  have  been  taken  some  time  before  the  nieal. 

In  some  instances  death  does  not  occur  untd  long  after  the 
average  period.  In  one  case,  in  which  an  adult  swa  lowed  about 
half  an  ounce,  death  did  not  take  place  for  ffi^l  /loiu's,  and  it 
is  remarkable  that  there  was  an  entire  absence  of  pam.  (  Med. 
Gaz  '  vol  48  p  446.)  In  the  case  of  the  Due  de  Pradm,  one  large 
dose  wastaken,  but  death  did  not  occur  until  the  sixth  day.  (Ann 
d'Hvg  '1847,vol.  2,p.  367.)  In  October  1847,  a  man  who  had  swallowed 
220  -rains  of  arsenic  was  admitted  into  Guy's  Hospital.  He  died 
on  the  seventh  day.  It  is  obvious  that  a  patient  ^yho  recovers  from 
the  first  effects  of  this  poison  may  still  die  from  exhaustion  or  other 
secondary  causes  many  days  or  weeks  after  having  taken  it  even 
although  the  whole  of  the  poison  has  been  elmimatcd  frmn  the  body 
Thus  in  the  case  of  Dr.  Alexander,  death  took  place  on  the  sixteenth 
dav  •  and  although  a  large  quantity  had  been  taken,  no  ai-semc  was 
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found  in  the  body.  ('  Med.  Times  and  Gazette,'  April  18,  1857,  p. 
389.)  In  one  instance  in  which  arsenic  was  applied  externally  to 
the  head,  the  person  did  not  die  until  the  twentieth  day.  The 
longest  duration  of  a  case  of  poisoning  by  arsenic  is  probably  that 
reported  by  Belloc.  A  woman,  jet.  56,  emjployed  a  solution  of 
arsenic  in  water  to  cure  the  itch,  which  had  resisted  the  usual 
remedies.  The  skin  became  covered  with  an  erysipelatous  erup- 
tion, and  the  itch  was  cured,  but  she  experienced  severe  suffering. 
Her  health  gradually  failed,  and  she  died  after  the  lapse  of  two 
years,  having  suflered  during  the  whole  of  this  period  from  a  general 
tremor  of  the  limbs.    ('  Coors  de  Med.  Leg.'  p.  121.) 

Treatment. — If  vomiting  does  not  already  exist  as  a  direct  effect 
of  the  poison,  emetics  should  be  given  and  the  effects  promoted  by' 
mucilaginous  drinks,  such  as  linseed-tea,  milk,  or  albuminous  liquids. 
When  none  of  these  can  be  jarocured,  jDowdered  mustard,  in  a  pro- 
portion of  from  one  to  two  teaspoonfuls  in  a  glass  of  warm  water, 
or  failing  this,  a  glass  of  hot  greasy  water,  which  may  be  procured 
in  eveiy  household,  should  be  administered  at  intervals.  A  sapon- 
aceous Kquid,  made  of  equal  parts  of  oil  arid  lime-water,  has  been 
given  with  benefit.  Wlaile  the  oil  invests  the  poison,  the  Lime  tends 
to  render  less  soluble  that  portion  of  arsenic  which  is  dissolved. 
The  stomach-pump  may  be  usefully  employed  ;  but  unless  the 
patient  is  seen  early,  remedial  means  are  seldom  attended  with 
success.  It  is  proper  to  examine  occasionally  by  Reinsch's  process 
(see  p.  319)  the  liquid  vomited,  or  withdrawn  by  the  stomach-pump. 
We  may  thus  ascertain  when  the  poison  is  entirely  removed  from 
the  stomach.  In  the  event  of  the  arsenic  disappearing  from  the 
stomach  and  the  person  recovering  from  the  first  efiects,  it  will  be 
necessary  to  examine  the  urine  which  is  passed  daily.  Arsenic  may 
be  found  in  this  secretion  for  two  or  three  weeks,  or  longer.  Four 
ounces  of  urine  are  commonly  sufficient  for  this  observation.  It 
.should  be  concentrated  by  evaporation,  and  examined  by  Reinsch's 
process. 

I  have  known  death  to  occur  in  a  case  in  which  it  was  found,  on 
subsequent  examination,  that  every  particle  of  poison  had  been 
removed  from  the  stomach  ;  and  there  are  many  instances  of  re- 
covery on  record,  in  which  the  arsenic  appears  to  have  been  early 
ejected  by  constant  vomiting  and  purging,  or  in  which  the  free  use 
of  castor  oil  with  milk  and  barley-water  has  proved  efficacious.  The 
reader  will  find  elsewhere  reported  the  cases  of  three  children,  who 
took  a  quantity  of  white  arsenic  and  who  perfectly  recovered  imder 
this  treatment,  even  where  the  circumstances  were  adverse  to  re- 
covery. Had  any  of  the  so-called  antidotes  been  given,  they  would 
have  been  credited  with  the  recovery,  whereas  the  real  cause  was 
the  removal  of  the  poison  from  the  stomach  and  bowels  by  vomitintr 
and  purging.    ('  Guy's  Hosp.  Rep.'  18G5,  p.  280.)  ° 

When  arsenic  has  been  taken  in  the  form  of  powder,  no  confi- 
dence can  be  placed  in  the  use  of  the  so-called  chemical  antidotes — 
hydrated  sesquioxide  of  iron  or  hydrate  of  macjnesia.     These  sub- 
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stances  may  serve  meclianically  to  suspend  the  poison,  and  thus 
faciliate  its  ejection  from  the  stomach  ;  but  in  this  respect  they  pos- 
sess no  advantages  over  albumen  or  other  viscid  liquids.  When 
arsenic  has  been  taken  in  solution,  the  hydrated  oxide  of  iron,  if 
given  in  large  quantity,  will  precipitate  the  poison  in  an  insoluble 
form,  and  it  may  then  become  beneficial.  A  mixture  of  hydrate  of 
magnesia  and  persulphate  of  u-on  may  be  used.  The  two  chemical 
antidotes,  as  they  are  called,  are  present  in  the  mixture,  and  the 
sulphate  of  magnesia  produced  by  decomposition  tends  to  act  on 
the  bowels  and  expel  the  poison. 

The  oxide  of  iron  appears  to  have  no  more  effect  on  solid  arsenic 
than  so  much  powdered  brickdust,  and  to  rest  upon  this  as  a  neutra- 
lizer  of  the  poisonous  action  of  solid  arsenic  woidd  be  a  delusion. 
Dr.  Geoghegan  noticed,  in  examining  the  stomach  of  a  man  who 
had  died  from  arsenic,  and  to  whom  tliis  substance  had  been  freely 
given,  that  the  white  particles  of  arsenic  were  lying  unchanged  in 
the  midst  of  the  oxide.  Casper  made  the  same  observation  in  the 
case  of  a  youth  who  died  from  a  dose  of  arsenic  in  twenty -four 
hours.  About  a  pound  of  the  oxide  was  found  in  the  stomach  after 
death,  and  beneath  tliis,  the  white  particles  of  arsenic  could  be 
seen  by  a  lens  lying  upon  the  surface  of  the  mucous  membrane. 
('  Handbuch  der  Ger.  Medicin,'  1857,  vol.  1,  p.  419.) 

Our  treatment  must  be  directed  to  the  early  and  entire  removal 
of  the  poison  from  the  stomach  and  bowels  by  emetics  and  quickly 
acting  purgatives,  such  as  castor  oil.  Orfila  has  recommended  that 
diuretics  should  be  employed,  in  order  to  promote  the  secretion  of 
urine,  and  thus  favour  the  more  speedy  elimination  of  the  poison 
from  the  system.  If  the  secretion  is  suppressed,  it  would  be  de- 
sirable to  restore  it. 
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Arsenic  as  a  solid.  —In  the  simple  state,  white  arsenic  may  be  iden- 
tified by  the  foUomng  properties  :— 1.  A  small  quantity  of  the 
powder,  placed  on  platinum-foil,  is  entirely  volatihzed  at  and  below 
a  heat  of  370°  in  a  white  vapour.  Should  there  be  any  residue,  it  is 
impurity.  Sometimes  plaster  of  Paris  or  chalk  is  found  mixed  with 
it     If  a  small  portion  of  the  white  powder  is  gently  heated  in  a 
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Fig.  17. 


glass  tube  of  narrow  bore,  it  will  be  sublimed  and  form  a  ring  of 
minute  octahedral  crystals,  remark-  Fig.  15. 

able  for  their  lustre  and  brilliancy. 
(See  Fig.  16,  also  Fig.  15  and  17.) 
Under  a  microscope  of  good  magnify- 
ing power  (250  diameters)  the  ap- 
pearance of  these  crystals  is  remark- 
ably beautiful  and  characteristic;  one 
not  exceeding  the  4,000th  of  an  inch 
in  size  may  be  easily  recognized  by 
the  aid  of  this  instrument.  The  form 
is  that  of  the  regular  octahedron,  of 
which  the  sides  are  equal.  The  crys- 
tals are  frequently  grouped,  or  nu- 
cleated ;  the  solid  angles  are  some- 
times cut  off,  and  occasionally  equi-  q^.^^^^^^     Arsenioas  Acid  bysabUma- 

lateral  triangular  plates  are  seen.      tion,  magnified  30  diameters. 
The  forms  are  various  ;  but  all  are  traceable  to  the  octahedron. 
Crystals  wliich  do  not  exceed  the  10,000th,  or  even  the  16,000th 
of  an  inch  in  diameter,  present 
these  microscopical   characters  Fig.  ]6. 
distinctly  ;  and  the  1,000th  part 
of  a  grain  of  white  arsenic  will 
furnish  many  hundreds  of  ciy- 
stals  visible  under  the  micro- 
scope.   Generally  speaking,  the 
smallest  crystals  are  those  in 
which  the  ostahedral  form  is  the 
best  defined.    2.  If  a  portion  of 
the  powder  be  introduced  on  a 
fine  platinum -wire  into  the  edge 
of  a  smokeless  flame,  it  will 
impart  a  steel-blue  colour,  and 
evolve  a  white  vapour.  It  will  be 
observed,  in  these  experiments, 
that  white  arsenic  in  vapour 
possesses    no    odour.     3.  On 
boiling  a  small  quantity  of  the 
powder  in  distilled  water,  it  is 
not  readily  dissolved ;   but  it 
partly  floats  in  a  sort  of  white 
film,  and  is  partly  aggregated 
in  small  white  masses  on  the 
surface  of  the  liquid  or  at  the 
bottom  of  the  vessel.     It  re- 
quires long  boiling,  in  order 
that  it  should  be  dissolved  and 
equally  diffused  through  water 

(p.  291,  ante).    The  floating  of  arsenic  in  fine  powder  takes  place 


w  0. 


IG. 


17. 


Small  reduction-tube,  with  a 
cnstalHiie  sublimate  of  ar- 
senious  acid. 

The  tube  with  sublimnto 
masnitied,  showing  the  oetH- 
hedral  form  of  tlie  crystala- 
These  are  shown  still  more 
highly  magnified  in  Fig.  lo. 
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whether  the  water  is  hot  or  cold,  and  whether  it  is  added  to  the 
poison  or  the  poison  to  the  water.  This  property  of  arsenic  has 
given  rise  to  some  important  questions  on  criminal  trials.  In 
Reg.  V.  Lever  (Central  Ciiminal  Court,  J une  1844)  a  question  arose, 
whether  arsenic  would  float  on  tea.  (See  also  the  case  of  Reg.  v. 
Smith,  Wells  Lent  Assizes,  1869.)  I  have  observed  that  the  film 
formed  on  putting  powdered  arsenic  into  a  vessel  of  cold  water 
remained  for  five  weeks  on  the  surface,  notwitlistanding  the  occa- 
sional agitation  of  the  vessel.  4.  On  adding  a  few  drops  of  a  solution 
of  potash  to  the  mixture  of  arsenic  and  water,  and  applying  heat, 
the  poison  is  entirely  dissolved,  forming  a  clear  solution  of  arsenite 
of  potash.  5.  The  powder  is  soluble  by  heat  in  strong  hydrochloric 
acid,  aud  when  a  piece  of  bright  copper  is  immersed  in  the  solution, 
it  acquires  a  dark  iron-grey  stain  from  the  deposit  of  metallic  arsenic. 
If  a  portion  of  this  solution  is  added  to  a  strong  solution  of  chloride 
of  tin  and  boiled,  a  browiish  black  deposit  of  metallic  arsenic 
takes  place.  (Bettendorff's  test.)  6.  When  the  white  powder  is 
treated  with  a  solution  of  sulphide  of  ammonium,  there  is  no  imme- 
diate change  of  colour,  as  there  is  with  most  metallic  poisons.  On 
heating  the  mixture,  the  white  powder  is  dissolved  ;  and  on  con- 
tinuing the  heafc  until  the  ammonia  is  expelled,  a  rich  yellow  or 
orange-red  film  is  left  (sulphide  of  arsenic),  which  is  soluble  in 
all  alkalies,  and  insoluble  in  hydrochloric  acid.  This  yellow  com- 
pound is  produced  from  the  mixtvire  by  spontaneous  evaporation. 
A  solution  of  sulphuretted  hydrogen  colours  wliite  arsenic  slowly, 
and  leaves  by  evaporation  the  same  yellow  compound.  7.  It  is 
oxidized  and  dissolved  when  heated  in  strong  nitric  acid  ;  and  on 
evaporation  to  dryness  on  a  sand-bath,  it  leaves  a  white  deliquescent 
residue  (arsenic  acid),  which,  when  dissolved  in  a  few  drops  of  water, 
produces  a  brick-red  coloured  precipitate  with  a  solution  of  nitrate 
of  silver.  8.  When  the  powder  is  heated  in  a  tube  with  two  or  three 
parts  of  charcoal,  or  any  carbonaceous  flux,  it  yields  an  iron-grey 
sublimate  of  metallic  arsenic,  which  has  an  odour  of  garlic  as  it  is 
evolved  in  va,pour.    This  is  called  the  '  reduction  test  or  process.' 

Reduction  Process. — When  a  small  portion  of  the  powder,  i.e. 
from  one-fourth  to  one-twentieth  part  of  a  grain,  is  heated  with 
some  reducing  agent  containing  carbon,  such  as  suda  flux  (obtained 
by  incinerating  acetate  or  tartrate  of  soda  in  a  close  vessel),  in 
a  glass  tube  about  three  inches  long  and  from  one-eighth  to  a 
quarter  of  an  inch  in  diameter,  it  is  decomposed  :  a  ring  of  me- 
tallic arsenic,  of  an  iron-grey  colour,  is  sublimed  and  deposited  in 
a  cool  part  of  the  tube.  A  mixture  of  one  part  of  cyanide  of  potas- 
sium with  three  parts  of  dry  (anhydrous)  carbonate  of  soda  forms 
an  excellent  flux  for  the  reduction  of  arsenic.  The  materials  and 
tube  should  be  well  dried.  About  two  or  three  parts  of  either  flux 
to  one  part  of  arsenic  will  be  found  suflicient.  Any  visible  quantity 
of  arsenic  will  serve  for  the  purpose.  Jn  the  absence  of  these  fluxes, 
powdered  ferro-cyanide  of  potassium  may  be  used  in  a  similar  pro- 
portion.   After  heating,  a  minute  trace  of  arsenic  remains  in  the 
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This  odour  was  at  one  time 
peculiar  to  arsenic,  but  no  re- 


FiG.  18.  Fig. 
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flux  :  this  cannot  be  expelled  by  heat.  During  the  reduction,  there 
is  a  perceptible  odour,  resembling  that  of  garlic,  which  is  possessed 
by  metallic  arsenic  only,  while  passing  from  the  state  of  vapour  into 
arsenious  acid, 
looked  upon  as 

liance  is  now  placed  on  it  as  a  matter  of  medical 
evidence — it  is  a  mere  accessory  result.  In  this 
experiment  of  reduction,  there  are  frequently 
two  rings  deposited  in  the  tube  (fig.  18)  :  the 
upper  and  larger  ring  has  a  dark-brown  colour, 
and  appears  to  be  a  mixture  of  finely  divided 
metallic  arsenic  and  arsenious  acid  :  the  lower 
ring  is  small,  well-defined,  and  of  an  iron-grey 
colour  ;  it  consists  of  the  pure  metal. 

In  order  to  determine  the  -weight  of  a  sub- 
limate, the  glass  tube  should  be  filed  off  closely 
on  each  side  of  the  metallic  ring,  and  weighed  ; 
the  sublimate  may  then  be  driven  off  by  heat, 
and  the  piece  of  glass  again  weighed :  the 
difference  or  loss  represents  the  weight.  These 
sublimates  are  remarkably  light,  and  require 
10  be  weighed  in  a  delicate  balance.  An  ap- 
j)arently  large  one  Aveighed  only  "08  grains. 

By  heating  gently  the  tube  containing  the 
subhmate  (reduced  to  powder)  in  a  dry  test- 
tube,  the  metallic  arsenic,  during  volatilization, 
forms  octahedral  crystals  of  arsenious  acid, 
which,  after  examination  by  the  microscope, 
may  be  dissolved  in  a  few  drops  of  water,  and 
tested  by  one  or  more  of  the  liquid  reagents. 
The  metallic  subhmate,  or  the  crystals  produced 
from  it,  may  be  further  subjected  to  the  follow- 
ing process  : — Break  the  glass  on  which  the 
sublimate  is  deposited,  into  fragments,  and 
digest  these  in  a  few  drops  of  the  strongest 
fuming  nitric  acid,  containing  nitrous  acid, 
previously  proved  to  be  free  from  arsenic.  The 
sublimate  is  thereby  converted  into  arsenic  acid. 
The  acid  solution  should  be  evaporated  to 
drynes.s  ;  the  white  uncrystalline  residvie  ob- 
tained should  be  dis.solved  in  a  few  drops  of  distilled  water,  and  a 
strong  solution  of  nitrate,  or  of  ammonio-nitrate  of  silver  added  in 
small  quantity  to  the  residue.  A  brick-red  colouration  indicates 
arsenic  acid,  and  thus  proves  incontestably  that  the  sublimate  was 
of  an  arsenical  nature. 

The  upper  or  brownish-looking  sublimate  (fig.  19),  may  be 
readily  converted  into  one  of  the  pure  metal,  by  gently  warming 
It  in  the  flame  of  a  spirit  lamp.  Arsenious  acid  is  then  volatilized, 
and  an  iron-grey  deposit  of  metallic  arsenic  appears.    If  the  heat 


18.  Berzelius's  rednc- 

tioii-lnhe,  with 
sublimate  of  me- 
tallic nrsenic. 

19.  Ordinary  reduction- 

tube,  with  two  sub- 
limates :  tlie upper, 
browiiisn  black ; 
the  lower,  thepuie 
metal  in  an  an- 
nular deposit. 
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Fig.  20. 


is  continued,  the  whole  of  the  metallic  sublimate  is  volatilized  and 
deposited  in  a  cool  part  of  the  tube,  in  transparent  and  colourless 
octahedra  of  arsunious  acid.  This  is  the  special  character  of  an 
arsenical  sublimate  :  it  may  be  thus  distinguished  from  sublimates 
of  all  metals  or  metalloids.  The  lower  metallic  sublimate  procured 
by  reduction  (fig.  19)  may  appear  not  in  an  annular  form,  but  in 
detached  nucleated  particles  of  a  somewhat  globular  shape.  These 
are  of  an  iron-grey  colour,  quite  unlike  sublimed  mercury,  and  when 
examined  by  the  microscope,  it  may  be  seen  that  they  consist  of 
crystalline  masses,  and  that  they  are  angular,  and  not  strictly 

spherical.  This  kind  of  sublimate 
is  sometimes  produced  in  the  last 
stage  when  the  residue  in  the  tube 
is  strongly  heated,  and  the  air  is 
exhausted. 

The  process  of  reduction  with  the 
corroborative  I'esults  above  men- 
tioned, is,  when  thus  applied,  con- 
clusive of  the  arsenical  nature  of  the 
substance  under  examination.  Cad- 
mium, selenium,  and  merciu-y  pro- 
duce sublimates,  but  these  do  not 
possess  the  appearance  or  properties 
of  an  arsenical  sublimate. 

Arsenic  in  solution  in  water. 
Liquid  tests.  — A  solution  of  arsenious 
acid  is  clear,  colourless,  possesses 
and  has  but  a  feebly  acid  reaction, 
evaporate  slowly  a  few  drops  on  a 
glass-slide,  when  a  crystalline  residue  will  be  obtained.  On  examin- 
ing this  with  a  microscope,  it  will  be  found  to  consist  of  numerous 
minute  octahedral  crystals,  presenting  triangular  surfaces  by  reflected 
light.    (See  illustration,  fig.  20.) 

1.  Silver  test.- -On  adding  to  the  solution  ammonio-nitrate  of 
silver,  a  pale  yellow  precipitate  of  arsenite  of  silver  falls  down  ; 
— changing,  under  exposure  to  daylight,  to  a  greenish-brown  colour. 
The  test  is  made  by  adding  to  a  strong  solution  of  nitrate  of  silver, 
a  weak  solution  of  ammonia,  and  continuing  to  add  the  latter,  until 
the  brown  oxide  of  silver,  at  first  thrown  down,  is  almost  re-dis- 
solved. The  yellow  precipitate  is  soluble  in  nitric,  tartaric,  citric, 
and  acetic  acids,  as  well  as  in  ammonia. 

2.  Copper  test.— On  adding  to  a  solution  of  arsenic  ammonio- 
sulphate  of  copper,  a  light  green  precipitate  (arsenite  of  copper)  is 
formed,  the  tint  of  which  varies  according  to  the  proportion  of 
arsenic  present,  and  the  quantity  of  the  test  added  :  hence, 
if  the  arsenic  is  in  small  proportion,  no  gi-een  precipitate  at  first 
appears  ;  the  liquid  simply  acquires  a  blue  colour  from  the  test. 
Tn  less  than  an  hour,  if  arsenic  is  present,  a  bright  green  deposit  is 
formed,  which  may  be  easily  separated  from  the  blue  liquid  by  de- 


Cry.-.tals  uf  Ai'senious  Acid  from  asolu- 
tiou  in  water,  magnified  1J4  diameters. 

scarcely  any  perceptible  taste, 
In  this  state,  we  should  first 
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cantation.  This  test  is  made  by  adding  ammonia  to  a  -vyealc  solution 
of  sulphate  of  copper,  until  the  blueish-white  precipitate,  at  first 
produced,  is  nearly  re-dissolved.;  it  should  not  be  used  in  large 
quantity  if  concentrated,  as  the  deep  blue  colour  tends  to  obscure 
or  conceal  the  green  precipitate  formed.  The  precipitated  arsenite 
of  copper  is  soluble  in  all  acids,  mineral  and  vegetable,  and  in 
ammonia,  but  not  in  potash  or  soda.  If  a  small  quantity  of  the 
blue  ammoniacal  solution  of  this  precipitate  is  poured  over  & 
crystal  of  nitrate  of  silver,  a  film  of  yellow  arsenite  of  silver  will 
appear  around  the  crystal,  by  the  production  of  arsenite  of  silver. 
If  a  strong  solution  of  nitrate  is  added  to  the  blue  liquid,  nearly 
neutrahzed  by  diluted  snlphuric  acid,  a  yellow  ijrecipitate  of  arse- 
nite of  silver  is  also  produced.  Thus  the  silver  and  copper  tests 
may  be  employed  with  one  quantity  of  liquid.  The  dried  precipi- 
tate of  arsenite  of  copper,  when  slowly  and  moderately  heated  in 
a  well-dried  reduction- tube,  yields  a  ring  of  octahedral  crystals  of 
arsenious  acid — oxide  of  copper  being  left  as  a  residue. 

No  chemist  in  the  present  day  would  think  of  employing  these 
liquid  tests  in  solutions,  in  which  arsenic  was  mixed  with  organic 
matter.  Almost  all  liquids  used  as  articles  of  food  are  precipitated 
or  coloured  by  one  or  both  of  them,  somewhat  like  a  solution  of 
arsenic,  although  none  of  this  poison  is  present.  Thus,  then,  any 
evidence  founded  on  the  production  of  colour,  unless  the  arsenic 
is  dissolved  in  pure  water,  or  unless  the  precipitates  be  proved  to 
contain  arsenic,  should  be  rejected.  These  remarks,  however,  do 
not  apply  to  those  cases  in  which  clear  and  colourless  solutions  are 
obtained  by  dialysis  from  liquids  containing  arsenic  in  solution. 
The  colour  tests  may  in  some  cases  be  applied  to  these  with  as 
much  certainty  as  if  they  were  applied  to  a  solution  of  the 
poison  in  distilled  water.  The  liquid  tests  are  now  generally 
employed  rather  as  adjuncts  to  other  processes,  than  as  a  direct 
means  of  detecting  the  poison.  An  exclusive  reliance  upon  them, 
as  colour  tests,  has  led  to  the  rejection  of  chemical  evidence  on 
several  trials,  where  they  had  been  most  improperly  employed 
in  tlie  analysis  of  suspected  liquids  containing  organic  matter. 
The  trial  of  iJonuall,  at  Launceston,  in  1817,  afibrds  a  memorable 
lesson  to  the  medical  jurist  on  this  subject.  (Smith's  '  Anal,  of 
Ev.'  I).  212.) 

3.  Sulphuretted  Hyd,rogen  test.  — The  sulphide  of  ammonium 
gives  no  precipitate  in  a  solution  of  arsenic  until  an  acid  has  been 
added,  by  which  property  arsenic  is  known  from  most  metallic 
poisons.  On  adding  an  acid  (dilute  hydrochloric  acid  free  from 
arsenic),  a  rich  golden  yellow-coloured  precipitate  is  thrown  down 
(orpiment  or  sulphide  of  arsenic.)  It  is  better,  however,  to 
employ,  in  medico-legal  analysis,  a  current  of  washed  sulphuretted 
hydrogen  gas,  which  is  easily  procured  by  adding  to  sulphide  of 
iron,  in  a  proper  apparatus,  a  mixture  of  one  part  of  strong  sul- 
I)huric  acid  and  three  parts  of  water.  The  arsenical  liquid  should 
be  slightly  acidulated  with  pure  diluted  hydrochloric  acid,  before 
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the  gas  is  passed  into  it  :  at  least,  care  should  be  taken  that  it  is 
not  alkaline.  The  yellow  compound  is  immediately  produced  if 
arsenic  is  present,  and  it  may  be  collected,  after  boiling  the  liquid 
sufficiently  to  drive  off  any  surpbia  gas.  The  precipitation  is  like- 
wise facilitated  by  adding  to  the  liquid  a  solution  of  hydrochlo- 
rate  of  ammonia.  The  yellow  precipitate  is  known  to  be  sulphide 
of  arsenic  by  the  following  properties  : — 1.  It  is  insoluble  in  water, 
alcohol,  and  ether,  as  well  as  in  diluted  hydrochloric  acid,  and 
vegetable  acids  :  but  it  is  decomposed  by  strong  nitric  and  nitro- 
hydrochloric  acids.  2.  It  is  immediately  dissolved  by  potash, 
soda,  or  ammonia ;  forming,  if  no  organic  matter  is  present,  a 
colourless  solution.  3.  When  di'ied  and  heated  with  two  or  three 
parts  of  a  mixture  of  carbonate  of  soda  and  cyanide  of  potassium 
(see  p.  312),  it  gives  a  sublimate  having  all  the  properties  of 
metallic  arsenic.  Unless  these  properties  are  proved  to  be  pos- 
sessed by  the  yellow  precipitate  formed  by  sulphuretted  hy- 
drogen in  an  unknown  liquid,  it  cannot  be  a  compound  of  arsenic  ; 
and  it  would  not  be  safe  as  a  general  rule  to  receive  evidence  on 
the  point.  On  the  other  hand,  when  these  properties  are  pos- 
sessed by  the  precipitate,  it  must  be  arsenic  and  can  be  no  other 
substance. 

Many  objections  have  been  taken  on  criminal  trials  to  the 
medical  evidence,  founded  on  the  application  of  tlais  test  ;  but  it 
may  be  at  once  stated  that  there  is  no  objection  to  the  inference 
derivable  from  the  sulj)hur-test,  provided  the  properties  of  the 
precipitate  have  been  determined.  The  objections  apply  only  to 
those  cases  in  which  arsenic  is  said  to  be  present,  when  a  yellow 
precipitate  is  produced  by  sulphuretted  hydrogen,  and  no  at- 
tempt has  been  made  to  procure  metallic  arsenic  from  it.  It  is 
remarkable  that  cadmium  should  furnish,  at  the  same  time,  a 
plausible  ground  of  objection,  both  to  the  process  by  reduction 
from  the  solid  state,  and  to  the  gaseous  test  applied  to  a  solution 
of  the  poison.  Thus  the  soluble  salts  of  this  metal  yield,  with 
sulphuretted  hydrogen,  a  rich  bright  yellow  precipitate,  resembling 
that  produced  by  arsenic.  There  are,  however,  tliese  striking 
differences  : — the  yellow  compound  of  arsenic  is  soluble  in  ammonia, 
that  of  cadmium  is  insoluble, — the  compound  of  arsenic  is  insoluble 
in  strong  hydrochloric  acid,  that  of  cadmium  is  perfectly  soluble. 
With  cyanide  flux  the  sulphide  of  arsenic  yields  a  volatile  iron- 
grey  sublimate  of  metallic  arsenic,  that  of  cadmium  gives  a  fixed 
brown  sublimate  of  cadmium  oxide.  An  objection,  on  the  ground 
of  the  strong  similarity  of  cadmium  to  arsenic,  was  imsuccessfully 
taken  to  the  chemical  evidence  given  on  the  trial  of  Mrs.  Burdock, 
at  Bristol,  in  1835.  A  persalt  of  tin  is  precipitated  of  a  dusky 
yellow  colour  by  the  gas;  but  the  precipitate  is  destitute  of  all  the 
properties  of  sulphide  of  arsenic ;  it  is  insoluble  in  ammonia 
and  yields  no  sublimate  when  heated  with  the  cyanide  of  potas- 
sium flux.  A  salt  of  antimony  presents  no  objection.  A  solu- 
tion of  this  metal  is  precipitated  of  a  rich  orange-red  (not  golden 
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B.  Mlxeil  rlpposit. 
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yellow)  colour  by  the  gas,  and  the  precipitate  yields  no  metallic 
sublimate  with  flux. 

Maesh's  Process.  Hydrogen  Test. — This  process  for  the  de- 
tection of  arsenic  was  first  proposed  by  Mr.  Marsh,  of  Woolwich, 
in  the  year  1836.  It  has  imdergone  various  modifications,  and  has 
received  the  names  of  various  supposed  -pj^  21. 

inventors  or  improvers,  but  the  principle 
is  the  same,  and  the  sole  merit  of  the  in- 
vention must  be  assigned  to  Mr.  Marsh. 
The  action  of  this  test  depends  on  the 
decomposition  of  arsenious  acid  and  its 
soluble  compoimds,  by  hydrogen  evolved 
from  the  action  of  diluted  sulphuric  or 
hydrochloric  acid  on  zinc.  The  materials 
should  be  first  proved  to  be  free  from 
arsenic.  The  apparatus  is  of  the  most 
simple  kind,  and  is  so  well  known  as  to 
need  no  description.  The  arsenic  may  be 
mtroduced  into  the  short  leg  of  the  tube 
in  the  state  of  powder ;  but  it  is  far 
better  to  dissolve  it  in  water,  by  boiling 
it  either  with  or  without  the  addition 
of  a  few  drops  of  potash  or  hydrochloric  acid.  The  metallic 
arsenic  combines  with  the  hydrogen,  forming  arseuuretted  hydrogen 
gas,  which  possesses  the  following  properties  : — 1.  Filtering  paper 
wetted  with  a  solution  of  nitrate  of  silver  is  immediately  blackened 
by  the  gas — the  silver  being  reduced  to  the  metallic  state.  Lead- 
paper  is  not  changed  in  colour  unless  sulphuretted  hydrogen  is  also 
present.  2.  It  burns  with  a.  pale  bluish-white  flame,  and  thick  white 
smoke  (arsenious  acid.)  3.  A  slip  of  glass  or  of  white  porcelain  held 
in  the  flame  near  the  point  (for  not  too  long  a  time)  acq^lires  a  dark 
stain  from  the  deposit  of  metallic  arsenic  upon  it.  This  deposit 
presents  abright  metallic  lustre  in  the  centre  (a.  Fig.  21),  a  white  film 
of  arsenions  acid  on  the  outside  (c),  and  between  the  two  a  dark  ring 
of  a  pulverulent  substance  (b),  which,  wdien  viewed  by  transmitted 
Hght,  is  hair-brown  in  colour  towards  the  margin,  but  perfectly 
opaque  iji  the  centre.  In  order  to  determine  the  arsenical  nature 
of  the  deposits,  the  following  plan  may  be  adopted  : — Several  of 
them  .should  be  received  and  accumulated  in  small  porcelain  cap- 
sules, held  over  the  burning  gas.  To  one,  add  a  solution  of  chlo- 
ride of  lime :  the  deposit  if  arsenical  is  immediately  dissolved.  To  a 
second,  add  a  solution  of  sulphide  of  ammonium  :  the  arsenical 
deposit  is  detached,  but  not  perfectly  dissolved  :  yet  on  evaporation 
it  yields  a  pale  yellow  film  of  sulphide  of  arsenic.  To  a  third,  add 
a  few  drops  of  the  strongest  nitric,  containing  some  nitrous,  acid. 
The  depcsit  if  arsenical  is  dissolved :  evaporate  the  acid  solution 
gently  to  dryness:  carefully  neutralize  the  residue  by  ammonia,  and 
add  one  or  two  drops  of  a  strong  solution  of  nitrate  of  silver.  A 
brick- red  stain  or  a  dark-red  precipitate  of  arseiiiate  of  silver  will  be 
produced. 
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This  process  is  probably  the  most  delicate  of  all  those  which 
have  been  devised  for  the  detection  of  arsenic  ;  but  for  this  reason 
it  requires  the  greatest  caution  in  its  application.  Its  delicacy  has 
been  sometimes  improperly  estimated  by  the  assumed  weight  of 
the  metallic  deposit  on  glass  ;  whereas  the  quantity  of  arsenic  in 
one  infinitesimal  deposit,  if  transferred  to  the  apparatus,  would 
give  no  indication  whatever  of  its  iDresence .  In  operating  on  the 
poison  it  must  be  remembered  that,  by  this  process,  we  are  dividing 
and  subdividing  the  metal  into  a  series  of  deposits,  the  weight  of 
some  of  which  might  not  be  equal  to  the  millionth  part  of  the  weight 
of  the  arsenic  which  is  actually  furnishing  them.  On  this  point  a 
Criminal  Court  has  been  more  than  once  misled  by  tlie  medical  evi- 
dence. In  the  Queen  against  Hunter  (Liverpool  Spring  Assizes, 
1843),  it  was  stated  that  the  one-millionth  part  of  a  grain  of  arsenic 
might  be  rendered  uisi^Ze  by  Marsh's  test;  and  the  judge,  misled 
by  this  statement,  put  the  question  to  another  medical  witness, 
whether  arsenic  could  be  so  removed  from  the  stomach  in  three 
days,  as  that  it  would  be  impossible  to  discover  the  one-millionth 
part  of  a  grain  in  the  body.  The  deceased  had  died  in  three  days 
after  the  alleged  administration  of  a  large  dose  of  arsenic,  and  none 
was  detected  in  the  body.  On  this  ground  chiefly  the  prisoner 
was  acquitted.  A  quantity  which  might  be  rendered  visible  by 
Marsh's  process,  was  wrongly  assumed  to  represent  the  quantity 
which  could  be  detected  in  a  dead  body. 

More  or  less  arsenic  is  always  lost  during  the  combustion  of  the 
gas  ;  and  most  of  the  apparatuses  are  so  constructed,  that  they 
allow  of  the  escape  of  the  poisonous  gas  ;  a  fact  which  may  be 
demonstrated,  not  only  by  the  offensive  garlic  odorn^  btit  by 
exposing  a  solution  of  nitrate  of  silver  on  filtering  paper  over  the 
open  end  of  the  tube,  when  a  black  stain  will  be  produced.  It  has 
been  objected  that  other  substances  will  combine  with  nascent 
hydrogen,  and  when  the  gas  is  burnt,  a  deposit  will  be  formed 
on  glass,  or  porcelain,  which  may  be  mistaken  for  arsenic.  A  liquid 
containing  antimony,  selenium,  phosphorus,  sulphur,  or  even  some 
kinds  of  organic  matter,  may  produce  a  compound  with  hydrogen, 
which,  when  burnt,  will  leave  a  dark  deposit  or  stain  on  glass.  The 
only  objection  of  any  practical  force  is  that  founded  on  the  presence 
of  antimony,  which,  as  a  result  of  medicinal  use,  may  be  present  in 
the  liquids  as  well  as  in  the  tissues  of  a  dead  body.  A  current  of 
antimonuretted  hydrogen  gas  reduces  silver  from  a  sohition  of  the 
nitrate  producing  a  black  stain  like  that  from  arsenic,  hut  it  has 
not  the  odour  of  arsenuretted  hydrogen.  It  burns  with  a  pale 
lemon-yellow  coloured  flame,  and  forms  a  white  smoke  (oxide  of 
antimony).  ('Guy's  Hosp.  Rep.'  1860,  p.  205.)  The  diff-erences 
between  the  arsenical  and  antimonial  deposits  obtained  by  the  pro- 
cess of  Marsh  are  well  marked.  The  antimonial  deposit  has  rarely 
a  bricrht  metallic  lustre,  except  when  seen  on  the  reverse  side  of 
the  glass.  By  transmitted  light,  the  deposit  is  of  a  smoky-black 
colour  while  that  of  arsenic  is  haii--brown.    In  order  to  distinguish 
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these  deposits  we  should  collect  a  number  of  them  from  the  burn- 
ing gas  in  the  interior  of  a  small  white  porcelain  capsule.  Add  a 
few  drops  of  strong  nitric  acid.  The  deposit  will  be  immediately 
dissolved.  Evaporate  gently  to  dryness.  Moisten  the  dry  residue 
with  one  or  two  drops  of  water,  and  then  add  a  few  drops  of  a 
strong  solution  of  nitrate  of  silver.  If  the  stain  was  owing  to  arsenic 
wholly,  or  in  part,  a  brick-red  coloured  precipitate  will  immediately 
appear.  Tliis  will  be  more  or  less  distinct,  according  to  the  quan- 
tity of  arsenic  present.  Further  the  red  precij)itate  (if  owing  to 
ai'senic)  is  entirely  soluble  in  ammonia.  A  deposit  of  antimony 
thus  treated,  leaves  a  white  residue  (oxide  of  antimony),  insoluble 
in  water.  Nitrate  of  silver  added  to  it  produces  no  coloured  pre- 
cipitate ;  but  if  a  little  ammonia  be  brought  near,  either  in  vapour 
or  liquid,  and  a  solution  of  potash  is  added,  a  precipitate  is  formed, 
wliich  becomes  black  by  standing.  Sulphide  of  ammonium  dissolves 
the  antimonial  deposit  immediately,  and  on  evaporation  leaves  an 
orange-reddish  coloured  film  of  sulphuret  of  antimony,  soluble  in 
hydrochloric  acid,  and  insoluble  in  ammonia.  The  sulphide  does 
not  readily  dissolve  the  arsenical  deposit,  but  when  gently  evapo- 
rated, it  leaves  a  bright  yellow  film  (sulphide  of  arsenic),  not  soluble 
in  hydrochloric  acid,  but  soluble  in  ammonia.  A  solution  of  chloride 
of  lime  does  not  dissolve  the  antimonial  de^Dosit.  Imponderable 
quantities  of  the  two  metals  may  be  thus  easily  identified.  In  testing 
these  minute  films  for  arsenic,  hydrochloric  acid  must  not  be  used 
with  the  nitric,  since,  on  evaporation,  a  portion,  or  the  whole  of 
the  arsenic  may  be  volatilized,  and  losx  as  chloride  of  arsenic. 

A  more  serious  practical  objection  to  the  process  is  that  it  is 
exceedingly  difficult  to  procure  zinc  and  hydrochloric  acid  entirely 
free  from  arsenic.  The  method  of  detecting  this  impurity,  will  be 
explained  hereafter.    (See  j).  330,  fost. ) 

Reinsch's  Process. — Hugo  Reinsch  first  published  an  account 
of  this  process,  which  originated  in  an  accidental  discovery  of  arsenic 
inhydrocliloricacidin  1843,  (See  'Ann.  d'Hyg.'  1843,  vol.  1,  p.  439.) 
Soon  after  the  announcement,  I  examined  the  application  of  it  to 
the  purposes  of  Medical  Jurisprudence,  and  a  full  account  of  the 
results  was  published  in  the  '  British  and  Foreign  Medical  Review,' 
for  July  1843,  p.  275.  It  has  since  been  extensively  employed  in 
this  country  in  medico-legal  practice.  It  enables  the  analyst  to 
trace  arsenic  to  a  minute  degree  in  all  its  combinations,  if  we  except 
arsenic  acid  and  the  arseniates  ;  and  in  reference  to  these  com- 
pounds, it  is  inferior  in  delicacy  to  the  process  of  Marsh. 

In  the  application  of  this  process,  the  liquid  suspected  to 
contain  arsenic,  or  the  solid  dissolved  in  distilled  water,  is  boiled 
with  about  one-fourth  to  one-sixth  of  its  volume  of  pure  hydro- 
chloric acid  (proved  to  be  free  from  arsenic),  and  a  small 
slip  of  pure  copper  is  then  introduced.  A  slip  of  polished  copper 
foil  (electric  copper)  about  a  quarter  of  an  inch  square,  attached  to 
the  end  of  a  fine  platinum  wire,  may  be  employed  as  a  trial  test. 
On  boiling  the  metal  in  the  diluted  acid,  we  can  at  once  determine 
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wlietliei'  the  materials  iised  are  free  from  any  portion  of  arsenic  which 
might  give  rise  to  a  fallacious  result.  If  no  free  arsenic  is  present, 
the  copper  will  acquire  no  tarnish  or  metallic  deposit,  but  its  red  sur- 
face will  be  made  much  brighter.  On  the  other  liand,  when  arsenic 
is  present  in  the  liquid,  even  in  small  quantity,  the  polished  C(jpper 
acquires,  either  immediately  or  within  a  few  minutes,  an  iron-gre)' 
metallic  coating  from  a  deposit  of  this  metal.  This  is  apt  to  scale 
off,  if  the  arsenic  is  in  large  quantity,  or  if  the  liquid  is  very  acid 
or  long  boiled.  We  remove  the  coated  slip  of  copper,  wash  it  in 
water,  dry  it,  and  gently  heat  it  in  a  reduction  tube,  when 
arsenious  acid  will  be  sublimed  in  minute  octahedral  crystals:  if 
these  should  not  be  apparent  from  one  piece  of  copper,  several  may 
be  successively  introduced.  When  the  quantity  of  arsenic  is  very 
small,  the  polished  copper  merely  acquires  a  faint  violet  or  bluish 
tint.  Its  presence  may  thus  be  indicated  up  to  the  3,000th  part 
of  a  grain  in  a  minimum  of  water.  The  deposit  is  in  all  cases 
materially  affected  by  the  quantity  of  water  present,  or,  in  other 
words,  the  degree  of  dilution,  and  sometimes  it  will  appear  only 
after  the  liquid  has  been  much  concentrated  by  evaporation.  We 
are  not  obliged  to  dilute  the  liquid  in  the  experiment,  and  there  is 
no  materialloss  of  arsenic,  as  in  the  hydrogen  process: — the  whole 
may  be  removed  and  collected  by  the  introduction  of  successive 
portions  of  pure  copper.  We  ought  to  be  assured  of  the  purity  of 
the  acid  and  copper.  Arsenic  is  a  common  contamination  of  com- 
mercial copper  in  the  form  of  foil,  wire,  or  gauze.  I  have  even 
detected  it  in  two  specimens  of  electrotype  copper,  although  this  is 
generally  free  from  the  impurity;  and  I  have  foimd  it  in  what  Dr. 
Percy  describes  as  'best  selected  copper,' although,  according  to 
that  chemist,  this  should  be  entirely  free  from  arsenic.  ('  Metal- 
lurgy,' vol.  1,  p.  370.)  A  medical  jurist  must  not  rely  upon  the 
alleged  purity  of  the  metal,  but  test  each  sample  before  using  it. 
The  material  best  adapted  for  Reinsch's  process  is  the  finest  copper- 
wire  woven  into  a  gauze,  containing  from  ten  to  twelve  thousand 
apertures  to  the  square  inch.  A  small  piece  of  this,  by  reason  of 
the  extensive  surface  presented,  will  enable  the  analyst  to  collect  a 
comparatively  larger  proportion  of  arsenic  than  would  be  deposited 
on  the  foil.  The  arsenic  adheres  to  it  with  greater  firmness,  and 
the  gauze  will  indicate  by  a  change  of  colour  the  presence  of  the 
poison,  when  the  appearance  on  the  foil  would  be  mdistmct. 

Arsenic  may  be  detected  in  copper  by  corroding  and  dissolving 
it  in  strong  hydrochloric  acid  under  free  exposure  to  air,  and  dis- 
tilling the  dark  liquid  chloride  of  copper,  by  a  sand  bath.  The 
distillate  contains  the  arsenic  as  chloride,  and  this  may  be  proved 
by  the  experiments  elsewhere  described.    (See  p.  328,  post.) 

The  following  process,  suggested  by  Professor  Abel,  supplies  a 
more  expeditious  method  of  detecting  this  impurity  m  copper 
Boil  together  equal  parts  of  a  solution  of  perchloride  of  iron  and 
strong  hydrochloric  acid,  and  while  boiling  introduce  the  slip  of 
copper  polished.    If  arsenic  is  present  it  is  speedily  indicated  by  a 
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black  deposit  on  the  copper.  If  the  metal  is  pure,  its  red  colour 
becomes  more  strongly  marked.  All  the  ordinary  copper  foil,  wire, 
and  gauze  may  be  thus  proved  to  contain  arsenic.  This  presents 
no  obstacle  to  the  separation  of  arsenic  by  means  of  it,  provided 
the  copper  gauze  or  foil  is  not  dissolved  by  the  admixture  of  any 
salt  such  as  chlorate  or  nitrate  with  the  hydrocliloric  acid.  Arsenic 
and  copper  form  a  solid  metallic  alloy.  They  can  only  be  separated 
in  the  destruction  of  the  alloy  by  the  solution  of  the  two  metals. 
See  'On  Arsenic  as  an  Impurity  in  Copper'  ('Guy's  Hosp.  Rep.' 
1860,  p.  218). 

The  process  of  Reinsch  is  extremely  delicate,  the  results  are 
speedily  obtained,  and  are  highly  satisfactory.  Among  the  cautions 
to  be  observed  are  these  :  1,  not  to  employ  too  large  a  surface  of 
copper  in  the  first  instance  ;  and,  2,  not  to  remove  the  copper  from 
the  liquid  too  soon.    When  the  arsenic  in  the  liquid  is  in  minute 
quantity,  and  this  ia  much  diluted  or  not  sufficiently  acidulated, 
the  deposit  does  not  take  place  sometimes  for  half  an  hour.    If  the 
copper  is  kept  in  for  an  hour  or  longer,  it  may  acquire  a  dingy 
.  tarnish  merely  from  the  action  of  the  acid  and  air.    The  steel-grey 
colour  of  the  deposit  is  in  itself  characteristic  of  arsenic,  and  may 
be  well  seen  with  a  low  power  of  the  microscope  ;  but  there  is  one 
coiToboration  required.   The  copper  with  the  metallic  deposit  upon 
it  should  be  well  dried,  cut  into  small  pieces  if  necessary,  and 
introduced  into  a  dry  and  perfectly  clean  reduction- tube.    The  ap- 
plication of  a  gentle  heat  by  a  spiiit-lamp  will  cause  the  metallic 
arsenic  to  be  volatilized  as  white  arsenious  acid,  which  is  deposited 
in  a  cool  part  of  the  tube,  in  the  form  of  octahedra  or  of  the  deri- 
vatives of  the  octahedron.    When  examined  by  a  quarter  of  an 
inch  power  under  the  microscope,  these  crystals  may  be  seen  and 
recognized  by  their  shape  up  to  the  sixteen-thousandth  of  an  inch 
in  width.   The  smaller  the  crystal  the  more  perfect  the  form.  (See 
fig.  15,  p.  311.)    If  the  copper  with  the  deposit  and  the  tube  have 
not  been  well  dried,  the  angularity  of  form  may  not  be  distinct.  The 
crystals  may  be  fiu'ther  tested  by  the  processes  already  described. 
Such  a  corroboration  is  necessary,  because  the  crystalline  form  of 
arsenious  acid  is  not  always  distinguishable  by  the  eye.    Care  must  ' 
be  taken  not  to  mistake  minute  spherules  of  water,  mercury,  or 
hydrochloric  acid  for  detached  crystals  of  arsenious  acid  ;  and 
here  the  microscope  will  be  found  of  great  service.    The  facility  of 
applymg  Reinsch's  process  renders  it  necessary  that  the  experimen- 
taUst  should  be  guarded  in  his  inferences.    It  is  not  merely  by  the 
production  of  a  deposit  on  copper  that  he  judges  of  the  presence  of 
arsenic  ;  but  by  the  conversion  of  this  deposit  into  arsenious  acid 
demonstrable  by  its  crystalline  form  and  its  chemical  properties.  If 
there  is  a  deposit  on  the  copper,  and  octahedral  crystals  cannot"  be 
obtamed  from  it  by  heat,  then  the  evidence  of  its  havin"-  been 
caused  by  arsenic  is  insufficient.   Owing  to  the  neglect  of  this  pre- 
caution, antimony  and  other  substances  have  been  occasionally 
mistaken  for  arsenic. 
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It  is  unnecessary  in  this  place  to  enter  into  a  comparison  of  the 
processes  of  Marsh  and  Reinsch,  in  respect  to  their  relative  powers 
of  enabling  the  analyst  to  detect  small  quantities  of  arsenic.   It  may 
be  conceded  that  Marsh's  process  will  allow  a  chemist  to  detect  a 
smaller  quantity  of  arsenic  than  the  process  of  Reinsch ;  but  the 
latter,  when  the  quantity  of  liquid  is  small,  will  detect  the  150th  or 
the  200th  part  of  a  grain  of  the  poison,  and  this  is  itself  a  poiiit  of 
deKcacy  in  analysis  which,  when  the  issues  of  life  and  death  are 
involved,  might  almost  suffice  to  justify  a  reasonable  distrust  of  the 
resources  of  science.    It  woiild  require  considerable  courage  to  go 
beyond  this,  and  it  appears  to  me  that  in  a  criminal  case  it  would  not 
be  safe  to  depose  to  the  presence  of  arsenic  from  Marsh'sprocess  alone, 
when  the  quantity  of  poison  was  too  small  to  admit  of  a  separation 
or  corroboration  by  the  process  of  Reinsch.    Conversely  the  results 
of  Reinsch's,  should  be  con-oborated  by  those  of  Marsh'sprocess.  It 
does  not  at  all  diminish  the  merit  of  this  most  useful  and  ingenious 
process  to  say  that  the  results  which  it  furnishes,  should  be  corro- 
borated by  the  use  of  some  of  the  other  tests,  if  it  were  only  for 
the  sake  of  preventing  any  plausible  objections  to  the  inference  de-  . 
rivable  from  its  employment.  The  great  object  of  chemical  evidence 
is  not  to  show  a  court  of  law  what  may  be  done  by  the  use  of  one 
test  only,  by  peculiar  manipulations  on  imponderable  and  invisible 
traces,  but  to  render  the  proof  of  the  presence  of  poison  m  the 
substance  examined,  clear  and  convincing.    When  the  point  of  de- 
tection by  Reinsch's  process  has  been  passed,  then  we  increase  the 
chance  of  fallacy  to  which  Marsh's  process  is  always  exposed,  by 
the  fact  that  such  very  minute  traces  of  arsenic  may  have  existed 
in  some  of  the  materials  used,  or  in  the  apparatus  employed.  ^ 
It  Avas  an  over-reliance  upon  the  extreme  delicacy  of  Marsh  s 
process,  in  researches  where  it  admitted  of  no  corroboration  what- 
ever that  led  Orfila  to  assert  that  arsenic  was  a  natural  constituent 
of  the  human  body,  under  the  name  of  normal  arsenic.    From  the 
results  of  more  careful  experiments  he  subsequently  withdrew  tins 
opinion,  and  it  is  now  well  known  that  arsenic  is  not  m  any  sense 
a  constituent  of  the  body.    Under  no  circumstances  is  it  found  in 
the  tissues  after  death,  except  in  cases  in  which  it  has  been  taken 
by  or  administered  to  the  deceased.    The  weakest  part  of  the 
evidence  in  the  case  of  Madame  Laffarge  (1840)  was  the  mmiite 
quantity  of  arsenic  detected  in  the  body  of  the  deceased.  Orhla 
admitted  that  he  had  obtained,  by  Marsh's  process,  only  a  few 
deposits,  so  sUght  that  they  could  not  be  weighed.   He  estunated 
the  united  weight  at  half  a  milligramme  (-0077  gr.),  or  about  the 
one  hundred  and  thirtieth  part  of  a  gram  !    She  was  convicted  of 
the  crime  of  poisoning  her  husband  with  arsenic. 

I  am  not  aware  that  chemical  evidence  of  the  presence  of 
arsenic  in  a  dead  body  in  this  country  has  ever  been  based  on  a 
smaller  quantity  than  in  the  case  of  Margaret  Wishart  bu  R. 
Christison  did  not  detect  more  than  the  one-foHieth  i^&vt  of  a  gram  of 
arsenic  in  the  coats  of  the  stomach ;  but  this  was  deemed  sufficient. 
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chemical  evidence,  and  the  prisoner  was  condemned  and  executed. 
('Edin.  Med.  and  Surg.  Journ.'  vol.  26,  p.  23.)  The  smallest 
quantity  on  which  I  have  had  occasion  to  give  evidence  in  criminal 
trials  was  from  half  a  grain  to  a  grain,  estimated  as  the  quantity 
actually  obtained  in  crystals  from  the  stomach,  intestines,  and 
tissues.  (Beg.  v.  Chesham,  Essex  Lent  Agsizes,  1851,  and  Reg.  v. 
Bacon,  Lincoln  Autumn  Assizes,  1857.)  In  these  two  cases,  the 
accused  were  tried  and  convicted  on  the  charge  of  administering 
poison  with  intent  to  murder.  The  cause  of  death  was  not  here  at 
issue. 

Some  experts  give  no  assignable  weight  to  the  amount  of 
arsenic  said  to  have  been  detected,  but  describe  it  as  being  present 
in  *  unmistakable  traces  ! '  The  danger  of  trusting  to  this  loose 
kind  of  evidence  in  the  absence  of  symptoms  and  appearances  has 
been  elsewhere  pointed  out.  (See  p.  147,  ante. )  The  case  of  Dr. 
Bart  ('Lancet,'  September  29,  1866,  p.  358,  and  'Law  Times," 
October  6,  1866,  p.  838)  furnishes  a  strong  illustration  of  the 
mischief  done  by  the  reception  of  such  evidence. 


CHAPTER  35- 

DETECTION  OF  ARSENIC  IN  SOLIDS  OK  LIQUIDS  CONTAINING  ORGANie  JtATTKR.  

EXAMINATION  OF  SEDIMENT. — PRECIPITATION  AS  SULPHIDE. — DISTILLATION 

PROCESS. — SEPARATION  OF  ARSENIC   AS   CHLORIDE   FROM   THE  TISSUES.  

CONVERSION  OF  CHLORIDE   INTO    HYDRTOK.  PRODUCTION  OF  THE  METAL 

AND  ITS  TWO   OXIDES.— DISTINCTION   OF  ARSENIC    FROM  ANTIMONY  AND 

OTHER  METALS.— RHINSCH's  PROCESS  FOR  THE  TISSUES.  DISAPPEARANCE 

OF  ARSENIC  FROM  THE  BODY.— INFERENCES  FROM  THE  QUANTITY 
FOUND.  ARSENIC  IN  THE  EARTH*  OF  GRAVEYARDS. 

Arsenic  in  solids  or  liquids  containing  organic  matter.— In  testing 
solids  generally  for  arsenic,  we  may  employ  the  process  of  Reinsch. 
The  solid  is  boiled  in  water  acidulated  with  from  one-fourth 
to  one-sLxth  of  its  volume  of  pure  hydrochloric  acid,  until  it 
13  either  dissolved  or  its  structure  broken  up.  A  small  portion  of 
piu-e  copper  polished  is  then  introduced.  In  a  few  minutes,  if 
arsenic  is  present— even  to  the  extent  of  the  thousandth  part  of  a 
grain— there  will  be  a  metaUic  deposit  on  the  copper,  and  this  will 
yield  crystals  when  heated  in  a  tube.  Liquids  suspected  to  contain 
arsenic  may  be  treated  in  a  similar  manner.  In  this  case  water  is 
not  required  ;  the  liquid  is  simply  acidulated  with  one-fourth  part 
of  pure  fuming  hydrochloric  acid.  The  absence  of  any  deposit 
on  the  copper  will  show  that  arsenic  is  not  present. 

The  arsenic  may  be  mixed  with  the  organic  liquid  in  the  form 
of  heavy  lumps  or  powder.  The  great  specific  gi-avity  of  this  sub- 
stance allows  of  the  liquid  being  poured  off,  and  the  sediment 
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collected.  A  large  conical  glass  will  be  found  most  convenient  for 
this  purpose,  since  it  admits  of  an  examination  of  the  nature  of  the 
sediment  by  a  lens.  In  this  way  particles  of  blue  colouring- 
matter,  soot,  glass,  or  sand,  may  be  detected. 

Facts  thus  observed  are  sometimes  material  as  evidence  m 
reference  to  proof  of  the  possession,  purchase,  or  administration  of 
arsenic.  Small  particles  of  hardened  fat  or  adipocere  may  be  mis- 
taken for  lumps  of  arsenic,  but  they  never  have  a  crystalline 
appearance,  while  in  a  good  light  an  arsenical  sediment  always 
possesses  this  character.  By  collecting  the  deposited  substances 
on  white  blotting  paper,  and  passing  beneath  it  a  heated  spatula, 
.if  of  a  fatty  nature  it  melts,  and  is  absorbed  by  the  paper  ;  if  a 
mineral  substance,  it  is  simply  dried.  In  the  stomachs  of  bodies 
exhumed  after  long  interment,  I  have  found  a  quantity  of  ght- 
tering  crystals,  resembUng  arsenic  in  appearance,  but  not  in 
properties.  They  were  proved  to  be  prismatic  crystals  of  the 
ammonio-phosphate  of  magnesia  derived  from  putrefaction. 

The  sediment  supposed  to  contain  arsenic  should  be  washed, 
dried,  and  weighed.  In  a  strong  light  it  always  presents  a  well- 
marked  crystalline  appearance.  In  this  state  it  may  be  tested  by 
the  processes  elsewhere  described  at  p.  310. 

Let  us  assume  that  the  poisoned  organic  liqiud  is  milk,  beer,  or 
coffee  it  will  be  necessary  to  determine  whether  any  arsemc  is  dis- 
solved in  it  We  place  a  portion  of  it  in  a  dialysmg  vessel  and 
immerse  the  bladder  in  distilled  water  (p.  149  ante).  In  a  f  ew  hours 
the  arsenic  will  have  traversed  the  animal  membrane  and  will  be 
found  in  a  clear  and  neariy  colouriess  solution  m  the  water.  The  fluid 
tests  maybe  then  applied  to  this  liquid  for  the  detection  of  arsenic. 
Thev  should  never  be  applied  directly  to  coloured  orgamc  liqmds. 
AU  mucous,  bloody,  and  farinaceous  hquids  contammg  arsenic 
dissolved,  may  be  thus  successfully  treated  and  the  arsemc  speeddy 
detected.  It  is  worthy  of  note  that,  unhke  some  other  metallic 
poisons,  arsenic  is  not  precipitated  from  its  solutions  by  any  kind 

of  oreanic  matter.  .    .        ,  •    j  •     „  „^ 

Frecipitation  as  mlphide.-mien  arsenic  is  contained  m  an  or- 
aanic  liQuid  in  large  quantity,  it  maybe  precipitated  as  sulplude  by 
f current  of  washed  sulv^.JetieA  hydrogen.  The  liquid  should  be 
boiled,  filtered,  and  acidulated  with  pure  hydrocliloric  acid  before 
passing  the  gas  into  it.  When  precip  tation  has  ceased  the  liquid 
should  be  again  filtered,  and  the  precipitate  collected,  washed  dried, 
and  weighed.  By  operating  on  a  measured  portion  of  the  solution 
the  amount  of  white'  arsenil  may  be  determined  by  the  weight  of 
III  ydlow  sulphide  obtained-five  parts  by  weight  o  su^^hide 
beU  equal  to  four  parts  of  white  arsenic.  The  properties  of  the 
yS  ow  precipitate  should  be  verified  according  to  the  rules  men- 
rioned  it  p.  315  mde.  In  some  cases  arsenic  may  be  present,  but  m 
a  qu^atlty  too  small  to  be  precipitated  as  sulphide  by  sulphuretted 
IwdiSen  In  others  the  presence  of  certain  substances  may  inter- 
ilre  Sov  prevent  precipitation.    The  presence  of  any  alkaU  m 
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a  liquid  prevents  the  formation  of  a  precipitate.  For  this  reason 
the  sulphide  of  ammonium  must  not  be  used  in  place  of  svdphu- 
retted  hydrogen.  It  does  not  precipitate  a  solution  of  arsenic  until 
an  acid  is  added,  and  acids  will  precipitate,  from  the  test  itself,  sxil- 
phm-  which  has  been  mistaken  for  sulphide  of  arsenic.  An  erro- 
neous charge  of  poisoning  has  been  based  on  this  chemical  mistake. 

^Yh.en  arsenic  is  found  in  powder,  as  a  sediment  in  the  fluids  of  the 
stomach,  it  is  obvious  that  it  must  have  been  taken  in  a  solid  state, 
and  although  mixed  with  the  liquid  or  solid,,  is  still  in  an  undissolved 
form.  Ai-senic,  administered  in  a  state  of  solution,  cannot  become 
again  solid  in  the  stomach  except  as  a  result  of  the  perfect  desicca- 
tion of  the  tissues.  If  found  only  dissolved,  it  may  have  been  taken 
either  in  solution  or  in  a  solid  f  orm-.-the  dissolved  portion  being  part 
of  the  solid  taken  up  by  the  fluids  of  the  stomach,  and  the  remainder 
having  been  expelled  by  vomiting  and  purging.  This  question  was 
of  importance  in  Beg.  v.  Shirt,  Lewes  Lent  Assizes,  1863.  The  de- 
ceased, in  this  case,  died  from  the  efiects  of  arsenic  in  powder,  ad- 
ministered, it  was  believed,  in  a  mince-pie.  It  was  suggested  that 
the  poison  might  have  been  swallowed  in  ginger-beer,  but  then  it 
could  not  have  been  in  a  state  of  solution  :  it  must  have  been  me- 
chanically mixed  with  the  liquid.  The  learned  judge  who  tried 
this  case  was  obviously  not  aware  of  any  difference  existing  be- 
tween the  actual  solution  and  the  mechanical  suspension  of  a  solid 
in  a  liquid.  The  theory  set  up  for  the  defence  was  that  deceased 
had  taken  the  arsenic  dissolved  in  ginger  beer,  and  that  it  had  re- 
assumed  the  solid  form  in  her  stomach  ! 

Distillation  process.— When  the  poison  is  in  so  small  a  quantity 
that  it  does  not  admit  of  precipitation  by  sulphuretted  hydrogen, 
and  no  solid  particles  of  arsenic  are  found  in  the  stomach,  in  its 
contents,  or  in  any  article  of  food,  another  method  must  be  resorted 
to  for  detecting  its  presence.  This  method  equally  applies  to  the 
detection  of  arsenic  deposited  as  a  result  of  absorption  in  the  soft 
organs  of  the  body,  as  in  the  liver,  kidney,  or  heart,  and  to  arsenic 
m  aU  its  forms,  except  the  pure  insoluble  sulphide  or  orpiment. 
Although,  after  long  interment,  white  arsenic  passes  more  or  less 
rapidly  into  the  state  of  yellow  sulphide,  as  a  result  of  chemical 
changes  during  putrefaction,  the  conversion  is  generally  only  partial 
or  superficial.  I  have  never  found  it  to  be  so  complete  as  to  pre- 
vent the  detection  of  the  poison  by  the  distillation  process,  in  cases  in 
which  this  pai-tial  conversion  had  taken  place.  The  only  condition  for 
success  is,  that  the  substance,  whether  the  contents  of  the  stomach, 
food,  blood,  mucus,  the  liver,  or  other  organ,  should  be  first 
thoroughly  dried  by  slicing  it  and  exposing  it  either  to  a  current  of 
warm  air  or  to  a  water-bath.  The  dried  solid  should  then  be  broken 
mto  small  portions  and  placed  in  a  flask  or  retort  of  suflicient 
capacity,  yvith.  a  quantity  of  the  strongest  fuming  hydrochloric  acid 
to  tlrench  it  completely.  The  freedom  of  this  acid  from  arsenic 
siiould  be  first  carefully  determined.  The  complete  separation  of 
arsemc  from  organic  substances  depends  greatly  on  theii-  perfect 
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desiccation,  and  on  tlie  concentration  of  tlie  acid  employed.  After 
some  hours'  digestion,  the  retort  or  flask  (a,  fig.  22)  containing  the  acid 
mixture— which  should  be  of  such  a  size  that  the  materials  should 
not  fill  it  to  more  than  one  third  or  one-half  of  its  capacity— should 
be  fitted  with  a  long  condensing  tul^e  (c),  and  then  gradually 
heated  by  a  sand-bath  until  the  acid  liquid  begins  to  pass  over.  A 
metallic  head,  formed  of  a  cone  of  tin  plate  or  copper-foil,  should 
be  placed  over  the  retort  or  flask  so  as  to  concentrate  the  heat  and 
prevent  condensation  in  the  upper  part  of  the  vessel.    A  small 
flask  receiver  (d)  with  a  loosely  fitting  cork  may  be  employed  to 
collect  the  product.    This  should  contain  a  small  quantity  of  dis- 
tilled water,  so  as  to  fix  and  condense  any  vapours  that  may  pass 
over.    The  receiver,  as  well  as  the  condensing-tube,  should  be  kept 
cool  by  wetting  its  surface  with  cold  water  diS'used  on  a  layer  of 
bibulous  paper  placed  over  it.     A  perfect  condensation  of  the 
distilled  liquid  is  insvired  by  this  arrangement.    The  distillation 
may  be  carried  to  dryness,  or  nearly  so,  on  a  sand-bath  ;  and  it  may 
be  sometimes  advisable,  in  order  to  insure  the  separation  ot  the 
whole  of  the  arsenic  as  chloride,  to  add  to  the  residue  m  the  retort 
another  portion  of  pui-e  and  concentrated  hydrochloric  acid,  and 
attain  distil  to  dryness.    I  have,  however,  found  that  portions  ot 
dried  liver  and  stomach  gave  up  everj'  trace  of  arsenic  by  one  dis- 
tillation, when  a  sufficient  quantity  of  strong  hydrochloric  acid  had 
been  used,  and  the  process  slowly  conducted  by  a  regulated  sand- 
bath  heat. 


riG.  22. 


ApparattK  for  distilling  organic  and  mineral  substances  containing  Arsenic. 

The  liqiiid  product  may  be  coloured,  turbid,  and  highly  offensive 
if  distilled  from  decomposed  animal  matter.  Exposure  t,o  the  air 
for  a  few  hours  sometimes  removes  the  oflensiveness,  andtliere  is  a 
precipitation  of  sulphur,  or  of  some  sulphide,  without  any  absolute 
loss  of  arsenic.  The  distillate  may  be  separated  from-  any  deposit 
by  filtration,  and  if  still  turbid,  it  may  be  again  distilled  at  a  lower 


IN  LIQUIDS  AND  SOLIDS,  MINERAL  OE  ORGANIC.  32/ 


heat  to  separate  it  from  any  organic  matter  that  may  have  come 
over.  The  lii'st  stage  of  the  process  therefore  converts  the  arsenic 
into  cJduride. 

If  arsenic  was  present  in  tlie  solid,  the  distiUate  will  contain 
chloride  of  arsenic,  which,  although  volatile  at  270°,  does  not  escape 
from  a  diluted  solution  at  common  temperatures.  The  quantity  of 
di-y  organic  substance  used  in  the  experiment,  must  depend  on  the 
quantity  of  arsenic  pi'esent,  as  revealed  by  a  preliminary  trial  with 
lieinsch's  process.  If  large,  two  or  three  drachms  of  the  dried 
substance,  or  even  less,  will  yield  sufficient  chloride  of  arsenic  for 
further  proceedings.  For  the  absorbed  and  deposited  poison,  half 
an  ounce  of  the  dried  organ,  corresponding  to  two  ounces  of  the 
soft  organ,  will  frequently  suffice  ;  but  a  negative  conclusion  of  the 
absence  of  arsenic  should  not  be  drawn  from  a  smaller  quantity 
than  two  to  four  ounces  of  the  dried  substance,  whether  liver, 
kidney,  or  heart.  These  tissues,  it  must  be  remembered,  contain 
about  76  per  cent,  of  water,  so  that  the  hydrochloric  acid  used  will 
require  less  dilution.  If  oily  matter  should  be  distilled  over,  this 
may  be  separated  by  passing  the  distillate  though  a  paper  filter 
wetted  with  water. 

I  have  foimd  this  process  efficient  for  procuring  a  clear  solution 
of  chloride  of  arsenic  from  such  different  substances  as  starch — a  cake 
—ordinary  food — the  liver  and  other  soft  organs — the  scalp  of  the  head 
— blood — coats  and  contents  of  the  stomach  and  intestines — arsenical 
wall-papers — metallic  copper — blue  vitriol — andvariousmineralpow- 
ders.  I  have  thus  discovered  arsenic  in  two  ounces  of  the  earth  of  a 
cemetery  at  Boston,  and  in  a  like  quantity  of  earth  from  the  cemetery 
of  Kirkby  Lonsdale,  as  well  as  in  the  mud  of  the  Thames  and  the 
Mersey,  in  spite  of  the  presence  of  much  oxide  of  iron  and  earthy 
matter.  Whenever  the  arsenic  admits  of  solution  in  hydrochloric 
acid,  however  small  the  quantity  present,  it  may  be  readily  ob- 
tained as  chloride.  Tliis  distillation  process  has  the  advantage  of 
not  interfering  with  the  subsequent  research  in  the  residue  for  mer- 
cury, lead,  copper,  and  other  poisonous  metals  which  do  not  form 
volatile  chlorides.  Arsenic  may  be  thus  separated  from  them  ;  for  any 
of  these  metals,  if  present,  will  be  found  in  the  residue  contained 
in  the  flask  or  retort.  Even  antimony,  which  forms  a  volatile 
chloride,  is  not  so  readily  distilled  over  as  arsenic.  (On  the  difiusion 
of  arsenic  and  the  detection  of  tliis  poison  in  the  bones,  see  a  paper 
by  Dr.  Sonnenschein,  Horn's  '  Vierteljahrsschrift,'  1870,  p.  1(39.) 

The  distilled  liquids  may  be  preserved  for  future  examination, 
or  at  once  submitted  to  che  second  stage  of  the  process,  i.e.  the 
conversion  of  the  chloride  into  hydride  of  arsenic.  We  should  first 
satisfy  ourselves  by  a  few  preliminary  experiments  that  arsenic  is 
really  contained  in  the  distilled  liquid. 

1.  A  portion  may  be  diluted  with  three  or  four  parts  of 
water  and  a  current  of  sulphuretted  hydrogen  passed  into  it.  If 
arsenic  is  present  in  sufficient  quantity  a  yellow  sulphide  will  be 
precipitated  possessing  the  characters  elsewhere  described  (p.  315). 
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If  a  ponderable  quantity  of  sulphide  can  be  obtained,  the  amount 
of  arsenic  present  can  be  determined  by  the  rule  given  at  p.  324. 

2.  Another  portion  of  the  diluted  distillate  may  be  boiled  with 
a  small  portion  of  pure  copper-foil.  If  no  metallic  deposit  takes 
place  on  the  copper,  arsenic  is  either  not  present,  or  in  very  minute 
quantity. 

3.  A  few  drops  of  the  distillate  undiluted  may  be  added  to  a 
strong  solution  of  chloride  of  tin,  in  fuming  hydrochloric  acid,  and 
boiled.  If  arsenic  is  present,  it  is  precipitated  in  the  metallic  state, 
of  a  black  or  brown  colour,  according -to  the  quantity.  This  reac- 
tion (BettendorfFs  test)  clearly  distinguishes  arsenic  from  anti- 
mony which  is  not  reduced  by  the  chloride  of  tin  (p.  311). 

4.  The  distillate  should  be  diluted  with  eight  parts  of  water, 
and  a  slip  of  pure  tin-foil  introduced.  If  antimony  is  present,  a 
black  deposit  of  this  metal  takes  place  on  the  tin  :  if  arsenic  only, 
the  tin  undergoes  no  change.  For  the  success  of  this  experiment 
the  proportion  of  hydrochloric  acid  present  should  not  exceed  one- 
tenth  part  of  the  liquid  employed. 

The  first  three  experiments  establish  the  presence  of  chloride 
of  arsenic  in  the  distUlate  ;  the  last  demonstrates  the  absence  of 
antimony. 

The  remainder  of  the  distilled  liquid,  sufficiently  diluted  with 
water  to  prevent  too  violent  an  action  on  zinc,  is  now  introduced  into 
a  flask  provided  with  a  funnel-tube,  the  capacity  of  wliich  must  be 


Apparatus  for  testing  chloride  of  ai-senic  obtained  by  distillation. 


Fig.  24. 


Portion  of  tube  separated  with  a  deposit  of  metalUc  arsenic  in  the  contracted  portion. 

regulated  by  the  quantity  of  acid  liquid  to  be  examined.  The  kind 
of  apparatus  employed  in  this  stage  is  represented  m  the  engraving, 
fig  23    A  the  flask,  with  funnel-tube  b,  and  connecting-piece  c  ; 
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the  funnel-tiibe  should  be  long  enough  just  to  dip  below  the  sur- 
face of  the  acid  liquid.  The  short  connecting  piece  is  bent  at  a 
right  angle,  and,  like  b,  is  carried  through  a  closely-fitting  cork  in 
the  neck  of  the  flask.  This  tube  should  be  only  long  enough  to 
go  tlirough  the  cork,  and  its  open  end  should  be  bevelled  off  to  a 
tine  point,  so  that  any  vapour  which  is  condensed  on  it  may  fall 
back  as  liquid  into  the  flask,  d  is  the  drying-tube  containing  frag- 
ments of  chloride  of  calcium,  secured  by  cotton  at  both  ends.  At 
the  flask  end  of  this  tube  should  be  placed  some  bibulous  paper, 
saturated  with  acetate  of  lead  and  dried.  This  has  the  advantage 
of  stopping  any  gaseous  sulphur-compound,  which  may  escape  from 
the  zinc  or  acid  liquid.  E  E,  a  hard  and  not  easily  fusible  glass 
tube,  free  from  lead,  contracted  in  two  situations  k  k',  to  about  the 
diameter  of  the  tenth  of  an  inch  or  less,  the  tube  itself  having  a 
diameter  of  from  a  quarter  to  three-eighths  of  an  inch.  F  F  are  sup- 
ports, made  of  stout  wire,  to  prevent  the  tube  from  falling  when 
heated  to  redness.  G  is  a  test-glass  to  hold  one  or  two  drachms  of 
a  strong  solution  of  nitrate  of  silver.  H  is  a  Bunsen's  air-gas  jet, 
wliich  gives  a  stronger  heat  than  a  spirit-lamp,  although  the  latter 
may  be  used. 

The  arrangement  being  thus  made,  the  zinc  and  hydrochloric 
acid  are  first  tested  as  to  their  freedom  from  arsenic.  Portions  of 
pure  zinc  are  placed  in  the  flask  A,  the  parts  of  the  apparatvis  are 
then  connected,  and  pure  hydrochloric  acid,  diluted  with  tliree  or 
four  parts  of  water,  is  poured  into  the  flask  by  the  funnel  b,  which 
operates  as  a  safety-valve  (fig.  25).  Bubbles  of  air  and  gas  speedily 
appear  in  the  liquid  in  g,  if  the  corks  fit  well,  and  the  whole  of  the  ar- 
rangements are  air-tight.  Purezinc  Fig.  25. 
is  sometimes  but  imperfectly  acted 
on  by  the  acid.  In  this  case  some 
clean  platinum  wire  or  foil  may 
be  wound  round  the  bars  of  zinc, 
and  the  evolution  of  hydrogen  will 
be  thereby  accelerated.  It  is, 
however,  better  that  the  hydrogen 
should  come  ofl"  rather  slowly.  If 
the  materials  are  pure,  the  solution 
of  nitrate  of  silver  should  undergo 
no  change  of  colour.  The  glass  a 
should  be  placed  on  a  sheet  of 
white  paper,  whereby  the  slightest 
tinge  of  brown  or  black  in  the 
liquid  is  made  perceptible.  When 
all  the  air  is  expelled  from  the  tube, 
the  flame  H  may  be  applied  to  it 
at  about  one  inch  in  front  of  a  contraction  of  the  glass,  as  indicated 
in  the  engraving,  and  the  glass  heated  to  redness.  No  metallic  de- 
posit should  take  place  at  k.  If  the  materials  are  quite  pure,  there 
will  be  no  deposit,  and  the  transparency  of  the  glass  tube  at  k  will 
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be  unclianged.  From  a  quarter  to  half  an  hour  will  be  sufficient 
for  tliis  experiment.  This  is  the  best  and  surest  method  of  deter- 
mining whether  the  zinc  and  hydrochloric  acid  are  entirely  free 
from  arsenic.  The  purity  of  the  hydrochloric  acid  may  be  also 
tested  by  boiling  a  portion  of  it  with  a  concentrated  solution  of 
chloride  of  tin.  If  it  gives  a  brownish-black  precipita  te,  or  acquires 
a  brown  colom-,  this  is  a  proof  that  it  contains  arsenic.  Zinc  con- 
verted into  a  salt  by  any  pure  acid  may  be  tested  in  a  similar 
manner.  On  the  same  principle,  hydrocliloric  acid  may  be  obtained 
free  from  arsenic  by  distilling  it  over  fragments  of  pure  tin. 

A  portion  or  the  whole  of  the  distillate  is  now  gradually  added 
to  the  acid  liquid  in  the  flask  by  means  of  the  funnel-tube,  taking 
care  that  it  is  never  more  than  one-third  full.  The  first  indication 
of  the  presence  of  arsenic  will  be  manifested  by  the  silver-solution 
becoming  brown,  and  finally  black,  a  dense  precipitate  of  metallic 
silver  resulting  from  the  chemical  changes.  If  it  should  become 
very  suddenly  black  and  flaky,  the  presence  of  sulphur  may  be 
suspected.  This  will  be  further  indicated  by  a  change  of  colom*  in 
the  lead  payjer  in  d.  Pure  arseniuretted  hydrogen  does  not  alter 
the  colour  of  this  paper.  When  the  silver-solution  is  nearly 
blackened,  the  flame  may  be  apj)lied  as  indicated  in  the  engraving, 
and  kept  steadily  at  this  point.  At  a  red  heat,  visible  in  day- 
light (1200°),  arsenuretted  hydrogen  is  decomposed,  and  metallic 
arsenic  is  deposited  ;  but  being  a  volatile  metal,  it  is  cai'ried  onward 
by  the  hot  current  of  gas,  and  forms  at  first  a  brown  and  then  a 
black  metallic  mirror  at  K,  i.e.  in  the  contracted  part  of  the  tube 
which  is  cool,  a  little  in  front  of  the  part  heated.  When  a  suffi- 
ciently thick  deposit  is  obtained,  the  flame  may  be  aj)plied  to  the 
tube  about  an  inch  in  front  of  k.  Thus  as  many  deposits  of 
metallic  arsenic  may  be  procured,  as  there  are  contractions  in  the 
glass  tube. 

The  silver-solution  is  allowed  to  become  saturated  with  the  gas. 
Any  escape  of  the  gas  from  the  glass,  or  by  leakage  from  any  of  the 
junctions  of  the  apparatus,  is  at  once  indicated  by  holding  near  to 
the  spot  filtering  paper  wetted  with  a  solution  of  nitrate  of  silver. 
This  is  instantly  blackened  by  the  escaping  gas.  The  glass  with  the 
silver-solution  is  then  removed,  the  end  of  the  tube  weU  washed, 
or  another  tube  substituted  for  e  e,  and  this  is  allowed  to  dip  into 
about  one  drachm  of  the  strongest  fuming  nitric  acid,  containing 
much  nitrous  acid  in  a  test-glass  similar  to  g,  or  into  a  small 
porcelain  capsule.  After  a  time,  the  acid  loses  its  colour,  and  the 
metallic  arsenic  of  the  gas  is  converted  into  arsenic  acid,  wliich 
may  be  obtained  for  the  purpose  of  testing  by  evaporation. 

The  further  examination  of  the  products  is  a  very  simple  process. 
1.  The  silver-solution  contains  arsenic  in  the  state  of  arsenious 
acid  dissolved,  with  some  nitric  acid  and  the  excess  of  nitrate  of 
silver.  By  one  or  two  filtrations  it  is  obtained  colourless  and  clear. 
A  weak  solution  of  ammonia  is  then  added  to  it,  and  yellow  ar- 
^enite  of  silver  is  at  once  precipitated  (see  p.  314).  This  result  shows 


PEESENCE  OF  THE  METAL  AND   TWO  OXIDES.  331 


the  presence  of  arsenions  acid,  the  first  or  lower  oxide  of  arsenic. 
2.  The  nitric  acid,  into  which  the  hydride  has  been  passed,  is 
evaporated  to  dryness  in  a  small  porcelain  capsule.  One  or  two 
drops  of  water  are  added  to  the  residue,  with  a  drop  of  weak  am- 
monia if  it  should  be  very  acid.  A  strong  solution  of  nitrate  of 
silver  is  then  added  to  it:  arsenate  of  silver,  of  ibs  well-known 
brick-red  colour,  is  immediately  produced. '  This  demonstrates  the 
presence  of  the  second  or  higher  oxide  of  arsenic ;  and  the  proof  of 
the  presence  of  arsenic  in  the  distillate,  and,  therefore,  in  the  sub- 
stance from  which  it  was  obtained,  may  be  considered  as  absolutely 
complete. 

The  solution  of  nitrate  of  silver  and  fuming  nitric  acid  to 
receive  the  gas  may  be  dispensed  with,  since  two  of  the  metallic 
deposits  obtained  by  heating  the  hydride  may  be  respectively  con- 
verted into  arsenious  and  arsenic  acids  by  the  processes  elsewhere 
described,  and  thus  tested  ;  but  the  use  of  the  nitrate  of  silver 
solution  prevents  the  escape  of  any  of  the  hydride,  and  does  not 
interfere  with  the  reduction  of  the  hydride  by  heat.  One  of  the 
deposits  may  be  hermetically  sealed  for  production  in  evidence. 

With  these  results  the  evidence  of  the  presence  of  arsenic  may 
be  considered  as  conclusive.  The  poison  is  obtained  by  this 
process,  not  only  in  its  pure  metallic  state,  but  in  the  distinct 
forms  of  its  two  well-known  oxides — arsenious  and  arsenic  acids. 
Any  demonstration  beyond  this  is  superfluous.  It  will  be  observed 
that  Reinsch's  process  is  here  employed  merely  as  an  adjunct  to 
Marsh's  process  in  an  improved  form,  in  which  the  burning  of  the 
gas  is  unnecessary.  The  arsenic  is  first  converted  by  distillation 
into  chloride,  the  chloride  into  hydride,  and  the  hydride  into  the 
metal  and  the  respective  oxides.  In  the  difierent  stages  of  this 
operation,  all  other  metals,  excepting  antimony,  are  entirely 
excluded,  and  tliis,  under  the  circumstances,  may  be  easily  dis- 
tinguished from  arsenic,  not  only  by  Bettendorfi''s  test  but  by  the 
action  of  a  solution  of  nitrate  of  silver.  A  black  deposit  takes 
place,  but  no  arsenious  acid  is  formed. 

The  zinc  which  has  been  used  for  one  experiment  is  not  fitted  for 
use  in  a  second.  M.  Blondlot  has  discovered  that  in  the  usual 
method  of  operating  on  distilled  zinc  with  hydrochloric  or  sulphuric 
acid,  only  moderately  diluted,  a  blackish-brown  flaky  compound  is 
formed,  which  detaches  itself  from  the  zinc  and  floats  in  the  acid 
liquid.  He  finds  this  to  be  arsenic  in  the  form  of  a  solid  and  inso- 
luble hydride.  Concentrated  or  diluted  acids  do  not  act  upon  it  in 
the  cold,  but  at  a  boiling  temperature  these  acids  decompose  it. 
Nitric  acid  and  chlorine  rapidly  dissolve  it  in  the  cold.  Heated  iu 
a  dry  tube  it  is  resolved  into  arsenious  acid  and  water.  Nascent 
hydrogen  has  no  action  upon  it  unless  some  organic  matter  is  pre- 
sent, when  it  is  instantly  converted  into  arsenuretted  hydrogen. 
It  commonly  attaches  itself  to  the  zinc  employed  in  the  experi- 
ment :  by  exposure  to  air  it  is  gradually  transformed  into  ai'scnious 
acid  ;  and  thus  a  bar  of  zinc  which  does  not  show  the  presence  of 
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arsenic  on  its  withdrawal  from  the  acid,  may  become  coated  with 
oxidized  arsenic,  as  a  result  of  exposure,  so  as  to  lead  to  a  serious 
fallacy  if  used  in  another  experiment. 

Dr.  Schneider,  of  Vienna,  was  the  first  to  suggest,  in  1851-2,  a 
method  of  extracting  arsenic  from  organic  matter  as  a  volatile 
chloride.  For  this  purpose  he  employed  strong  sulphuric  acid  and 
dry  common  salt.  His  process  is  well  known  under  the  name  of 
Schneider's  process.  It  was  described  in  the  5th  edition  of  my 
'  Manual  of  Medical  Jurisprudence,'  1854,  p.  80  (see  also  '  Phar- 
maceuticalJournal,' July,  1853,  p.  38,  and  'Guy's  Hospital  Reports,' 
1870,  p.  240).  It  has  the  disadvantage  of  introducing  much 
mineral  matter  into  the  substance  distilled — as  well  as  of  producing 
a  large  amount  of  froth,  and  thus  embarrassing  the  operation.  The 
modification  of  it,  above  described,  in  which  pure  hydrochloric  acid 
alone  is-  required,  will  be  foimd  more  convenient  in  practice. 

The  late  Dr.  Penny,  of  Glasgow,  first  employed  distillation  with 
hydrochloric  acid  for  the  detection  of  absorbed  arsenic  in  the 
tissues  in  1852  ;  hwt  as  he  mixed  water  with  the  acid,  no  chloride 
of  arsenic  was  obtained  in  the  first  portions  distilled.  Dr.  Odling 
subsequently  applied  it  to  the  stomach  of  a  dog  ;  but  he  found  the 
residue  of  the  distillation  to  contain  arsenic,  and  the  process  in  his 
opinion  did  not  present  any  advantages  to  compensate  for  the 
increased  trouble  attending  it.  ('Guy's  Hospital  Reports,'  1855, 
p.  294.)  The  process  was  subsequently  successfully  employed  for 
medico-legal  pxirposes  by  Dr.  Penny  and  Sir  R.  Christison,  in  the 
case  of  L'Angelier,  in  1857.  ('Report  of  the  Trial  of  Madeline  Smith,' 
Edinburgh,  1857,  p.  61.) 

BeinscWs  process  alone  may  be  employed  for  detecting  arsenic  de- 
posited as  a  restilt  of  absorption,  in  the  liver,  kidneys,  or  other  organs. 

About  four  ounces  of  the  recent  organ ,  or  more,  if  neces- 
FiG.  26.      sary,  cut  into  very  thin  slices,  should  be  boiled  in  aflask 
in  a  mixture  of  (me  part  of  pure  hydrocliloric  acid  and 
two  of  water,  until  the  structure  of  the  organ  is  broken 
up.    The  flask  may  be  of  the  shape  represented  in 
the  annexed  engraving  (fig.  26),  and  heated  either 
by  a  sand-bath  or  through  a  la^'er  of  iron  gauze. 
A  small  glass  funnel  should  be  placed  in  the  neck 
of  the  flask.     This  receives  and   condenses  the 
vapour,  which  falls  back  into  the  flask.    By  this 
arrangement  the  boiling  may  be  continued  for  a 
long  time,  without  material  loss  by  evaporation. 
The  flask  should  not  be  more  than  half  full,  and 
heated  gently  until  all  froth  is  expelled    A  fine 
■"^'theTnalysis  ™  platinum-wire,  having  a  small  piece  of  pure  copper- 
substances  by  foil  or  gauze  attached  to  it,  should  be  innnersed  in 
Deinsoh's  pro-  ^j^g  hquid  when  boiling.    This  enables  the  operator 
to  remove  the  copper  and  examine  it  at  intervals, 
after  immersing  it  in  distilled  water.    If  it  is  much  coated  with  a 
metallic  deposit,  larger  portions  of  copper-foil  may  be  successively 
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introduced  until  the  liquid  is  exhausted.  The  copper  should  be 
boiled  in  alcohol  or  ether,  to  remove  any  adhering  organic  matter, 
and  the  deposit  on  the  metal  may  then  be  tested  by  the  methods 
described  at  page  319.  It  is  remarkable  for  what  a  length  of  time 
the  copper  retains  the  arsenic  deposited  upon  it.  Some  copper- 
gauze  on  which  arsenic  had  been  deposited  was  examined  after 
twenty-five  years,  and,  although  much  changed  in  appearance  by 
exposure,  it  yielded  a  perfect  sublimate  of  octahedral  crystals 
{Beg.  V.  Jennings,  Reading  Lent  Assizes,  1845).  This  j)rocess  is 
well  adapted  for  the  detection  of  arsenic  in  the  urine  and  saliva 
eliminated  from  the  living  body,  and  in  all  liquid  articles  of  food. 

It  might  be  supposed  that  arsenic  would  escape  as  chloride  in 
this  method  of  operating,  but  when  hydrochloric  acid  is  diluted 
with  the  proportion  of  water  recommended,  little  or  no  volatile 
chloride  is  distilled  over.  In  reference  to  the  recent  organs,  a 
larger  proportion  of  acid  is  used,  because  three-fourths  of  the  . 
weight  of  the  animal  substance  reaUy  consist  of  water. 

The  delicacy  of  this  process  may  be  estimated  from  the  following 
experiment  : — In  January  1852,  six  ounces  of  a  thick  turbid  fluid 
were  taken  from  the  stomach  of  a  dog  supposed  to  have  been 
poisoned.  As  there  was  no  poison  present,  the  copjier-gauze  coming 
out  of  the  liquid  clean  and  without  any  deposit  upon  it,  five  drops 
of  a  solution  of  arsenic,  equivalent  to  six-hundredths  of  a  ('06) 
grain  of  the  poison  were  put  into  the  mixture,  and  the  whole  was  . 
well  stirred.  In  ten  minutes  the  copper  was  coated  of  a  steel-blue 
colour,  and  crystals  were  obtained  from  it  by  heat.  The  16th  part 
of  a  grain  of  arsenic  was  here  detected,  in  about  forty  thousand 
times  its  weight  of  a  complex  organic  liquid. 

For  the  detection  of  arsenic  in  the  tissues,  various  processes 
have  been  suggested.  Fresenius  and  Babo  destroy  the  organic 
matter  by  hydrochloric  acid  and  chlorate  of  potash,  and  advise  a 
series  of  proceedings  of  a  most  minute  and  elaborate  kind.  In  fact, 
this  mode  of  detecting  arsenic  may  be  designated  an  exhaustive 
process.  It  provides  for  the  exclusion  of  lead,  bismuth,  mercury, 
copper,  tin,  antimony,  and  other  metals  ;  but  in  thus  excluding 
many  bodies  which  are  never  likely  to  be  found,  it  encumbers  the 
investigation  with  the  employment  of  so  many  chemicals,  that  a 
question  might  fairly  arise  whether  arsenic  had  not  been  actually 
introduced  into  the  organic  matter  diiring  the  operation.  I  have 
known  only  one  case  in  which  it  has  been  medico-legally  employed 
in  this  country,  that  of  Reg.  v.  Wooler  (Durham  Winter  Assizes 
1855),  and  there  fortunately  the  proof  of  death  from  arsenic  was  so 
clearly  made  out  from  other  facts,  that  it  was  unnecessary  to  make 
this  elaborate  mode  of  testing  a  subject  of  cross-examination.  The 
reader  who  is  curious  about  this  process,  the  complication  of  which 
according  to  Orfila,  surpasses  all  credibility,  Avill  find  the  details 
(' Toxicologie,'  vol.  1,  p.  515,  Otto,  '  Ausmittelung  der 
Uifte,  p.  34, 1856,  and  Bocker,  'Die  Vergiftungen,'  1847,  p  88) 
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It  is  imnecessary  to  notice  the  ancient  processes  of  carbonization 
of  the  organs  with  sulphuric  acid,  or  deflagration  with  nitre.  If  the 
observations  of  M.  Blondlot  are  correct,  this  and  the  chlorate 
process  have  been  the  source  of  great  and  unsuspected  errors  in 
medico-legal  analysis.   ('  Ann.  d'Hygifene,'  1864,  vol.  1,  p.  152.) 

It  is  important,  in  reference  to  the  presence  of  absorbed  arsenic 
in  the  tissives,  to  observe  that  it  may  be  found  at  an  early  period, 
when  it  is  either  absent  or  only  doubtfiiUy  present  in  other  parts. 
In  a  case  referred  to  me  in  May  1854,  the  deceased,  Burton,  died 
within  four  hours  after  he  had  been  attacked  with  symptoms  of 
poisoning  Avith  arsenic.   Arsenic  was  found  in  small  quantity  in  the 
stomach,  duodenum,  and  rectum.    It  was  also  detected  in  the  liver 
and  spleen  ;  and  the  proportion  found  was  greater  in  the  latter 
than  in  the  former  organ.    In  November  1861  a  man  died  from  the 
effects  of  arsenic  in  the  most  acute  form,  soon  after  his  admission 
into  Guy's  Hospital.    He  had  swallowed  unknowingly  a  large  dose 
of  the  poison  in  water.    His  wife  left  him  at  1.30  p.m.  quite  well  : 
during  her  absence  he  swallowed  the  poison,  and  on  her  return  at  4, 
she  found  him  very  ill  and  suffering  from  vomiting  and  purging. 
He  was  brought  to  the  hospital,  and  died  soon  afterwards.  Barely 
three  hours  could  have  elapsed  from  the  time  at  which  the  poison 
was  taken  untH  his  death.    There  were  the  usual  appearances  in 
the  stomach,  intense  inflammation,  especially  at  the  pyloric  end : 
and  gritty  portions  of  arsenic  mixed  with  masses  of  coagulated 
mucus  and  false  membrane,  were  found  in  the  contents.  The 
intestines  were  inflamed,  and  portions  of  arsenic  were  discovered 
as  low  as  the  caecum.   Arsenic  was  found  abundantly  m  the  stomach, 
and  a  comparatively  large  quantity  of  the  poison  was  detected  m 
half  an  ounce  of  the  dried  liver,  as  weU  as  in  the  spleen  and  kidney 
Hence  it  is  obvious  that  the  poison  may  be  rapidly  absorbed  and 
copiously  deposited  in  these  organs  within  the  short  period  of  three 
hours     In  the  cases  of  the  Atlee  family,  referred  to  me  by  Mr. 
Carter,  coroner  for  Surrey,  in  January  1854,  the  body  of  the  mother 
was  exhumed  after  a  month.  Arsenic  was  not  found  m  the  stomadi 
or  bowels,  but  it  was  readily  detected  in  a  small  portion  ot  the 
liver     The  poison  had  probably  been  taken  several  days  before 
death     The  fact  is  of  considerable  importance  m  relation  to  a 
medical  opinion  of  the  presence  or  absence  of  poison  m  a  dead 
body     It  is  commonly  the  practice  to  confine  an  analysis  to 
the  stomach  and  bowels  only  ;  and  when  no  poison  is  found 
therein,  to  report  that  no  poison  exists  m  the  body,  and  to 
refer  death  to  natural  causes.    It  is  clear,  however,  from  the 
above  case,  that  such  an  opinion  might  be  erroneous  unless  the 
liver  or  spleen  had  also  undergone  a  chemical  examination.    In  pre- 
serving ^scera  for  analysis,  a  portion  of  the  hver  shou  d  therefore 
Sways\e  set  apart  for  examination.    If  the  person  has  hved  fifteen 
or  sixteen  days  after  having  taken  the  poison,  no  trace  may  be 
found  in  the  tissues  or  in  any  part  of  the  body.    Oi^a  long^^^^^^^^^ 
expressed  this  opinion  from  his  experunents  on  animals  ,  its  cor 
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rectness  has  been  strikingly  confirmed  by  the  case  of  Dr.  Alexander, 
who  died  in  sixteen  days  from  a  large  dose  of  arsenic  ta,ken  by 
mistake  in  arrowi-oot.  The  late  Dr.  Geoghegan,  who  was  deputed 
to  make  an  analysis  of  the  stomach  and  other  viscera  in  this  case, 
found  no  trace  of  the  poison,  either  absorbed  or  unabsorbed,  in 
any  part  of  the  body  which  he  examined.  (See  '  Med.  Times  and 
Gazette,' April  18,  1857,  p.  389.)  It  is  the' more  necessary  that  the 
fact  of  entire  elimination  should  be  remembered,  because  it  has 
been  most  erroneously  impressed  on  the  public  mind,  that  no 
person  can  die  from  poison,  except  the  poison  be  found  by  chemical 
analysis  in  the  body  after  death.  On  some  trials  which  have 
excited  much  public  notice,  men  of  repute  a?  toxicologists  have 
greatly  added  to  the  difficulties  of  medical  evidence,  and  have 
embarrassed  medical  witnesses,  by  affirming  that  if  death  had 
really  talcen  place  from  poison,  it  should  always  be  found  in  the 
body.  If  this  is  untrue  with  respect  to  arsenic,  it  is  necessarily 
untrue  with  regard  to  poisons  less  easy  of  detection  in  minute 
quantities. 

In  the  case  of  the  Queen  v.  Williams  (South  Wales  Circuit,  July 
1863),  the  late  Mr.  Herapath,  of  Bristol,  confirmed  by  his  evidence 
the  observations  of  Dr.  Geoghegan,  and  proved  that  there  is  a  limit 
to  the  period  for  the  detection  of  arsenic  in  the  body  of  a  person 
who  has  died  from  the  effects  of  this  poison,  A  woman  was  charged 
with  the  murder  of  her  husband  by  administering  to  him  arsenic 
The  evidence  left  no  doubt  that  deceased  had  suffered  from  the 
usua,l  symptoms  of  poisoning,  namely,  inflammation  of  the  stomach 
and  bowels,  numbness  of  the  limbs  and  other  symptoms.  For  some 
days  before  the  deceased's  death,  owing  to  his  food  havino-  been 
prepared  for  him  by  his  daughter,  the  symptoms  abated  ;  but  he 
ultimately  died  from  exhaustion  on  the  fifteenth  day.  Mr.  Herapath 
examined  the  viscera,  but  found  no  arsenic.  Neither  in  his  reading- 
nor  m  his  experience  had  he  known  arsenic  to  have  been  detected 
so  long  as  fifteen  days  after  its  administration.  As  no  poison  was 
discovered  m  the  body,  the  prisoner  was  acquitted  on  the  charge  of 
mm-der,  but  found  guilty  of  the  intent,  ('  Lancet,'  July  11,  ] 863 
p.  47.)  Arsenic  has  been  sought  for  and  not  detected,  at  shorter 
periods  after  death  when  there  was  a  strong  suspicion,  if  not  cer- 
tamty,  that  the  poison  had  been  taken  ;  but  it  is  highly  probable 
wiat  m  these  cases  there  was  Uttle  or  no  arsenic  remainino-  in  the 
bodies  at  the  time  of  death. 

In  the  case  of  Soitfflard,  a  large  dose  of  arsenic  had  been  taken  • 
but  according  to  M.  Legroux,  no  trace  of  the  poison  existed  in 
the  stomach  or  m  the  ulcerated  portions  of  the  bowels.  ('  Union 
Medicale,;  June  30, 1850.)  Dr.  Otto  met  with  a  case  of  death  from 
arsenic  withm  twenty-four  hours,  with  the  usual  symptoms  and 
appearances  but  no  arsenic  could  be  found  in  the  contents  of  the 
m.^^'^  r'"*      1'"',"''  ^""^  ^ere  not  examined 

twlrlTiff  '  ^^•\P-  ^^^•>  This  observation 

tneretoie  refers  to  free  and  not  to  absorbed  arsenic. 


336       INFERENCES  FEOM  ARSENIC  IN  THE  STOMACH. 


Tlie  longer  a  person  has  survived  after  taking  this  poison,  the 
less  probable  is  it,  cxteris  paribus,  that  arsenic  will  be  found  in  the 
remains.  With  respect  to  its  detection  in  the  stomach  and  bowels, 
if  the  vomiting  and  purging  have  been  violent  and  the  person  has 
survived  some  days,  none  may  be  found.  It  is  singular,  however, 
to  notice  with  what  tenacity  the  mineral  sometimes  adheres  to  the 
mucous  membrane  in  spite  of  vomiting  and  p\irging.  In  the  case 
of  the  D^^c  de  Fraslin,  who  died  in  six  days  from  a  large  dose  of 
arsenic,  some  portion  was  stiU  found  in  the  intestines  ('  Ann. 
d'Hygiene,'  1847,  p.  402)  ;  and  in  a  case  which  was  the  subject  of 
a  criminal  trial  at  the  Leicester  Autumn  Assizes  in  1860  {liegina  v. 
Holmes),  Mr.  Lankester  informed  me  that  arsenic  was  detected  in  the 
intestines,  although  the  deceased  had  survived  the  effects  of  a  large 
dose  for  seven  days,  and  had  suffered  from  the  usual  symptoms. 

The  preservative  effect  of  arsenic  on  the  solid  organs  of  the  body 
has  been  already  noticed  (p.  119).  Dr.  L.  Penard  has  directed  atten- 
tion to  a  fact  connected  with  the  presence  of  arsenic  in  a  dead  body, 
not  hitherto  noticed  by  medical  jurists.  Under  a  suspicion  of  poison- 
ing with  arsenic,  ten  bodies  were  exhumed  in  the  district  of  St. 
Colens,  in  1869.  Dr.  Charbonnier,  who  was  charged  with  this  duty, 
found  that  arsenic  was  present  in  quantity  in  two  of  the  bodies 
which  had  been  well  preserved.  There  was  no  offensive  smell  of 
putrefaction  about  them,  but  a  remarkable  alliaceous  odour  like  that 
of  phosphorus.  ('  Ann.  d'Hyg.'  1873,  Juillet,  p.  186.)  This  was  at- 
tributed to  the  probable  escape  of  arsenuretted  hydrogen  as  the 
result  of  decomposition,  and  thereby  a  loss  of  arsenic.  On  this 
point  I  may  observe  that  in  several  cases  of  exhumation  in  wliich 
arsenic  was  discovered  in  the  bodies,  no  odour  of  the  kind  was  per- 
ceptible. Further,  it  may  be  stated  that  phosphuretted  hydrogen 
has  a  similar  odour,  and  I  have  observed  tliis  in  remains  in  which 
no  arsenic  was  detected.  r  j 

When  arsenic  is  discovered  in  the  stomach  mixed  vnth  food, 
it  does  not  necessarily  follow  that  it  has  been  administered  in  that 
particular  article  of  food.  Should  the  person  have  partaken  of 
liquid  food,  such  as  milk  orgi'uel,  subsequently  to  theswaUowmg  of 
arsenic,  these  fluids  will  necessarily  acquire  an  arsenical  mipregna- 
tion  from  the  poison  alreadv  contained  in  the  stomach.  The  pa- 
tients may  have  taken  the  arsenic  in  one  kind  of  food,  when  another 
and  an  innocent  description  of  food  given  subsequently,  might  thus 
be  inadvertently  pronounced  to  have  been  the  vehicle,  (^ee  on 
this  point  the  case  of  Ann  Merritt,  '  London  Med.  Gaz.  Aug.  16, 
1850  p  291.)  Among  the  chemical  facts  deserving  the  notice  of 
the  analyst  is  tliis  :  arsenious  acid  reacts  upon  Trommer's  test  like 
grape  sugar,  and  this  substance  might  thus  be  wrongly  pronounced 
to  be  present  in  place  of  arsenic.  ...     ^         ■         j  ■ 

It  need  hardly  be  observed  that  the  quantity  of  arsenic  found  in 
the  stomach  or  other  organs  can  convey  no  accurate  idea  of  the 
quantity  actually  taken  by  the  deceased,  since  more  or  less  of  the 
puison  may  have  been  removed  by  violent  vomiting  and  purging  as 
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well  as  by  absorption  and  elimination.  A  large  quantity  found  in 
the  stomach  or  bowels  indicates  a  large  dose  ;  but  the  finding  of  a 
small  quantity  does  not  prove  that  the  dose  actually  taken  was 
small.  Notwithstanding  these  very  obvious  causes  for  the  removal 
of  a  poison  from  the  body,  there  is  a  strong  prejudice  among  lawyers 
that  the  chemical  evidence  is  defective  unless  the  quantity  found 
is  sufficient  to  cause  the  death  of  another  j)erson.  It  vvould  be 
just  as  reasonable,  in  a  case  in  which  a  man  has  been  killed  by  a 
discharge  of  small  shot,  to  insist  upon  a  failure  of  proof  of  the  cause 
of  death,  because  only  a  single  pellet  had  been  found  in  the  body. 
The  value  of  chemical  evidence  does  not  depend  on  the  discovery 
of  any  particular  quantity  of  poison  in  the  stomach— it  is  merely 
necessary  that  the  evidence  of  its  presence  should  be  clear,  distinct, 
conclusive,  and  satisfactory.  At  the  same  time,  a  reasonable  objec- 
tion may  be  taken  to  a  dogmatic  reliance  upon  the  alleged  discoveiy 
in  a  dead  body,  of  minute  fractional  portions  of  a  grain  or '  traces  ; ' 
and,  considering  the  great  liability  to  fallacy  from  the  accidental 
presence  of  arsenic  in  the  articles  used  for  analysis,  the  chemical 
evidence  in  the  French  case  of  Madame  Laffarge  (1840),  was  of  a 
most  unsatisfactory  kind,  and  should  have  been  rejected  by  the 
Court.    (Seep.  322.) 

When  the  poison  is  really  present  in  the  stomach  at  the  time  of 
death,  it  does  not  easily  disappear,  and  it  may,  therefore,  be  dis- 
covered for  a  long  period  after  interment.  White  arsenic  becomes 
slowly  changed  into  yellow  sulphide,  by  the  evolution  of  sul- 
phuretted hydrogen  in  the  putrefaction  of  the  stomach  or  its 
contents.  It  frequently  forms  a  deep  yellow  stain  through  the 
coats,  and  appears  on  the  external  surface.  I  have  thus  found  it 
converted  into  sulphide  twenty-eight  days  after  interment  (Reg.  v. 
Jennings,  Berks  Lent  Assizes,  1845):  but  the  change  may  take 
place  in  a  much  shorter  period.  In  recent  cases  the  conversion  is, 
however,  in  general  only  partial,  as  white  grains  may  be  often 
seen  in  the  yellow  mass.  In  the  cases  of  the  Cheshams  (Essex 
Lent  Assizes,  1847),  which  I  was  required  to  examine,  the  coats  of 
the  stomachs  were  in  both  instances  deeply  dyed  with  large  patches 
of  yellow  sulphide  nineteen  months  after  interment.  This  change 
of  colour  from  white  to  yellow  is  not  always  met  with,  even  in 
bodies  which  have  been  buried  for  a  year,  or  longer.  ('  Guy's 
Hosp.  Reports,'  Oct.  1850,  p.  206.)  Care  must  be  taken  not  to 
confound  yellow  stains  produced  by  bile  on  the  stomach  or  intes- 
tmes,  with  those  caused  by  sulphide  of  arsenic. 

lias  been  detected  in  a  body  at  the  end  of  three  years 
(Galtier,  '  Toxicologic,'  i.  370),  and  even  after  seven  years.  ('  De- 
vergie,'  vol.  ].  p.  313.)  Wohler  is  stated  to  have  detected  it  in  the 
bodies  of  two  men  seven  years  and  six  months  after  burial  ;  this, 
however,  was  absorbed  arsenic,  and  the  process  pursued  was  incine- 
ration of  the  soft  organs  with  nitre.  ('  Ann.  der  Chim.  und  Pharm  ' 
lui.  141;  '  Chemical  Gaz.'  1845,  192  ;  '  Med.  Gaz.'vol.  35,  p.  G55.') 
In  another  case  it  is  reported  to  have  been  detected  after  ten  years. 

z 
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The  body  had  become  reduced  to  a.  skeleton.  A  confession  was 
made  by  some  of  the  parties  concerned  in  the  murder  :  corrobora- 
tive evidence  was  sought  for,  and  as  it  was  asserted  that  a  large  dose 
of  arsenic  had  been  given,  and  the  person  had  died  in  twenty-four 
hours,  the  remains  of  the  skeleton,  identified  as  that  of  the  de- 
ceased, were  submitted  to  chemical  examination,  when  arsenic  was 
readily  detected.  The  examination  of  another  skeleton  found 
near  that  of  the  deceased  led  to  a  negative  result :  no  arsenic  was 
found.  The  jury  were  satisfied  with  this  evidence,  and  returned  a 
verdict  of  guilty.  ('  Journal  de  Chunie  Mdd.,'  Fevrier,  1847,  82.) 
The  particulars  of  the  analysis  are  not  given,  nor  is  it  stated 
whether  the  earth  around  the  skeleton  did  or  did  not  contain 
arsenic.  Dr.  Glover  discovered  the  poison  in  a  body  after  twelve 
years  ('Lancet,'  July  9,  1853,  p.  41)  ;  and  Dr.  AVebster,  U.S.,  in 
the  remains  of  a  body  after  fourteen  years'  biirial  in  a  tomb  ('  Med. 
Gaz.'  1849,  vol.  43,  p.  894). 

Wlien  the  contents  of  the  stomach  are  not  allowed  to  drain  away, 
the  poison  may  be  detected  after  a  very  considerable  period.  A 
person  died  from  the  efiects  of  arsenic  on  the  21st  of  February, 
1824,— the  poison  was  at  the  time  easily  found  in  the  contents  of 
the  stomach :  these  were  kept  for  upwards  of  thirteen  years  loosely 
covered,  and  arsenic  was  then  as  readily  detected  in  them  as 
in  the  first  instance, — whether  Marsh's  or  Reinsch's  process,  or 
sulphuretted  hydrogen,  was  employed.  Except  by  the  entii-e 
destruction  of  the  body  in  a  case  of  arsenical  poisoning,  a  criminal 
cannot  now  defeat  the  objects  of  a  chemical  investigation.  Dr. 
Schiifler  met  with  a  case  in  which  an  attempt  was  made  by  the 
accused  to  destroy  the  dead  body  by  fire.  A  woman  had  sufiered 
from  symptoms  of  poisoning  by  arsenic,  and  died  m  about  eight 
hours.  Notice  was  given  to  the  husband  that  there  would  be  an 
inspection  of  the  body,  and  on  the  next  night  his  house  was  found 
in  fiames.  The  dead  body  of  the  wife  was  so  burnt  that  it  could 
scarcely  be  recognized.  The  stomach,  however,  had  not  been 
entirely  destroyed,  and  in  the  slirivelled  remains  of  this,  some 
particles  of  solid  arsenic  were  found.  The  facts  were  clearly  proved 
against  the  husband.  (Casper,  '  Vierteljahrssclmft,'  B.  14,  H.  i.  Juli 

1858,  p.  88.)  .^,11  -1 

In  examining  the  decomposed  remains  of  a  body  wlien  mixed 
with  the  earth  of  the  grave,  care  must  be  taken  that  the  traces  of 
arsenic  occasionally  found  in  ochreous  soils,  are  not  mistaken  for 
arsenic  criminally  administered  to  the  deceased.  In  those  soils  in 
which  iron  pyrites  are  common,  arsenic  may  be  present  as  a  native 
constituent ;  but  it  has  hitherto  been  found  only  m  smaU  propor- 
tions and  in  a  form  entirely  insoluble  in  water,  so  that  water  could 
not  dissolve  it  and  transport  it  into  a  body  lying  m  a  grave.  Iron 
pyrites  contain  arsenic,  and  by  exposure  to  air  they  become  dis- 
integrated, and  the  arsenic,  in  insoluble  combination  with  U'on,  is 
difl-used  through  the  soil.  Arsenic  has  thus  been  found  as  a  con- 
stituent of  the  earth  of  certain  cemeteries  m  Norfolk,  Lincoln- 
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shire,  and  other  parts  of  England.  In  1862,  I  had  occasion  to 
examine  the  remains  of  a  man  named  Pdcr  Mawer,  whose  body 
had  been  buried  for  a  period  of  eight  years  in  the  cemetery  of 
Boston,  Lincolnsliire.  A  quantity  of  the  earth  from  the  grave  was 
examined  at  the  same  time.  No  arsenic  was  found  in  the  remains, 
which  were  sodden  and  adipocerous  owing  to  the-  cofBn  having  given 
way,  so  that  water  and  earth  had  penetrated  into  it  in  all  direc- 
tions. A  few  ounces  of  the  earth  of  the  grave,  separately  examined  by 
distillation  with  hydrochloric  acid,  yielded  metallic  arsenic;  but  the 
earth,  boiled  in  water,  yielded  no  arsenic.  If  in  any  case  a  dead  human 
body  would  have  been  likely  to  acquire  an  arsenical  impregnation 
after  burial  in  an  arsenical  soil,  it  would  have  been  on  this  occasion. 
The  negative  result  is  simply  confirmatory  of  facts  observed  by 
others,  that  soluble  arsenic  is  not  found  in  the  earth  of  cemeteries, 
and  therefore  any  objection  to  the  chemical  detection  of  arsenic  in 
an  exhumed  body,  has  no  real  foundation.  Orfila's  experiments  had 
already  shown  that  the  remains  of  bodies  buried  in  arsenical  earth 
for  a  period  of  tliree  months,  did  not  acquire  thereby  any  arsenical 
impregnation.  ('  Acad,  of  Med.'  June  29,  1847  ;  '  Gaz.  IMe'd.'  July 
1867,  p.  535  ;  also  'Ann.  d'Hyg.'1847,  vol.  2,  p.  194.) 

If  a  medical  expert,  owing  to  neglect  or  inattention,  mixes  the 
earth  and  human  remains  together  and  acts  upon  them  with  powerful 
acids,  arsenic  may  be  found  ;  and  unless  the  soil  of  the  grave  has 
been  separately  examined  and  found  free  from  arsenic,  a  mistake 
may  be  made. 

Flandin  found  arsenic  in  the  earth  of  certain  graveyards  in 
France,  and  in  one  instance  he  estimated  that  the  proportion  of 
arsenic  did  not  exceed  the  twentieth  part  of  a  grain  in  a  pound  of 
earth,  or  one  grain  in  twenty  pounds  !  The  arsenic  was  in  all  in- 
stances insoluble  in  water.  ('Traite'  des  Poisons,'  vol.  1,  p.  429, 
442  ;  Galtier,  '  Toxicologic,'  vol.  1,  p.  368  ;  and  '  Lancet,'  August  17', 
1844,  p.  638.)  . 

The  reader  will  find  cases  in  which  doubts  based  upon  the  source 
of  the  arsenic  detected  in  a  decomposed  dead  body,  have  led  to  the 
rejection  of  chemical  evidence.  (Flandin,  '  Traite  des  Poisons  ' 
vol.  1,  p.  674,  683.)  Wlien  ordinary  precautions  are  taken,  a  difli- 
culty  of  this  kind  cannot,  however,  present  itself  in  practice.  A 
body  buried  in  a  coffin  in  this  country,  is  rarely  so  far  decomposed 
as  to  become  covered  by  the  soil  from  the  destruction  of  the  wood 
in  a  period  shorter  than  from  seven  to  ten  years  ;  and  until  such  a 
complete  destruction  has  taken  place,  it  is  not  easy  to  perceive  how 
the  presence  of  an  insoluble  arsenical  compound,  as  a  natural  con- 
stituent of  the  soil,  can  present  any  objection  to  the  results  of  a 
careful  chemical  analysis. 

This  question  at  one  time  acquired  some  importance  in  this 
country  from  the  result  of  the  trial  of  Elizabeth  Johnson  for 
poisoning  her  husband  with  arsenic  (Liverpool  Lent  Assizes,  1847). 
rhe  accused,  concerning  Avhose  guilt,  morally  speaking,  there  could 
be  but  little  doubt,  api)eara  to  have  owed  her  acquittal  entirely  to 
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the  assumption  that  arsenic  in  a  soluble  form  might  have  found  its 
■way  into  a  dead  body  through  a  crack  in  a  coflin,  although  it  had 
not  been  shown  that  the  soil  of  the  churchyard  where  the  body  was 
buried  contained  any  trace  of  arsenic,  either  soluble  or  insoluble  ! 
StiU,  so  far  was  this  scientific  question  carried,  that  the  assumption 
of  arsenic  being  present  in  the  soil  was  allowed  in  favour  of  the 
prisoner  ;  the  onus  of  disproof  was  thrown  on  the  prosecution. 

The  deceased,  it  appears,  died  on  Dec.  3,  1846.  The  body  was 
exhumed,  after  three  months'  interment,  on  March  9,  1847  ;  and 
the  late  Mr.  Watson,  of  Bolton,  examined  the  viscera.  This 
gentleman  clearly  detected  arsenic  in  the  liver,  intestines,  heart 
and  blood,  kidneys,  gullet,  and  tongue,  and  in  the  muscular  sub- 
stance of  the  right  thigh.  The  largest  proportion  of  poison  was 
derived  from  the  liver,  kidney,  and  intestines  ;  and  the  smallest 
quantity,  amounting  to  only  an  exceedingly  slight  trace,  was  de- 
tected in  the  heart  and  blood.  Mr.  Leigh,  a  medical  witness  who 
was  present  at  the  exhumation,  stated  that  there  was  a  large 
quantity  of  fluid  blood  in  the  body.  When  asked  by  the  learned 
judge  (now  deceased)  who  tried  the  case,  to  account  for  this,  he 
said  he  thought  it  might  have  arisen  from  the  penetration  of  water, 
as  the  grave  was  wet,  and  the  coffin  was  split  from  one  end  to  the 
other.  The  wood  of  the  coffin  was  thin,  and  it  had  apparently 
cracked  from  the  superincumbent  weight  of  earth.  The  judge 
then  asked,  '  Supposing  there  was  arsenic  in  the  soil  of  the 
churchyard,  was  it  not  possible  for  some  of  that  arsenic  to  be 
washed  into  or  introduced  into  the  body  along  with  the  water  ? ' — 
to  which  Mr.  Leigh  rephed,  he  thought  it  was  possible.  This  state- 
ment, so  materially  aflecting  the  chemical  evidence,  was  allowed  to 
pass  to  the  jiu-y  as  a  probable  mode  of  accounting  for  the  presence 
of  arsenic,  not  in  the  fluid  blood  only,  but  in  the  liver,  kidneys, 
intestines,  and  even  the  tongue,  sesophagus,  and  muscles  of  the 
thigh  !  The  first  intimation  which  Mr.  Watson  received  of  the 
mode  in  which  Ms  chemical  evidence  would  be  applied,  was  in  the 
charge  of  the  learned  judge  to  the  jury  :  and  there  can  be  no 
doubt  that  owing  to  there  being  no  evidence  of  the  presence  of 
arsenic  in  the  body  before  interment,  the  jury  refen-ed  its  dis- 
covery three  months  afterwards  to  the  series  of  assumptions  above 
detailed.  , 

No  questions  on  the  subject  were  put  to  Mr.  Watson  at  the 
trial,  or  he  would  have  fully  explained  the  matter.  He  sub- 
sequently procured  a  quantity  of  eai-th  from  the  churchyard  in 
which  this  body  was  buried,  and,  on  a  careful  examination,  he  did 
not  detect  in  it  a  trace  of  arsenic,  either  in  a  soluble  or  insoluble 

form  !  T     ,       .  , 

The  arsenic  found  under  these  cii-cumstances  has  been  improperly 

called  cemetery  arsenic;  but  it  need  hardly  be  observed  that  the 

poison  may  be  equally  found  in  any  soil  containing  u-on  pyrites. 
When  food  or  vomited  matters  containnig  arsenic  have  been 

thrown  on  the  earth,  this  question  may  incidentally  present  itself 
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as  an  objection  to  chemical  evidence.  In  a  case  which  was  the 
subject  of  atrial  in  France  (Affaire  Malaret,  May  1846),  it  appeared 
that  the  wife,  who  was  charged  with  the  murder  of  her  husband, 
had  thrown  some  of  the  vomited  matters  out  of  a  window.  The 
ground  beneath  was  examined,  and  arsenic  was  found  in  the  earth 
immediately  under  the  window,  and  in  a  smaller  quantity  for  a 
circuit  of  more  than  two  yards.  But  beyond  this  space  the  earth  did 
not  contain  arsenic.  The  same  poison  was  detected  in  the  tissues  of 
the  body,  which  had  been  for  some  time  buried,  and  exhumed  for 
the  analysis.  The  earth  of  the  graveyard  was  examined,  and  con- 
tained no  arsenic.  ('  Gaz.  Med.'  20  Juin  1846,  p.  498  ;  and  'Ann. 
d'Hyg.'  1847,  vol.  1,  p.  400.)  A  similar  question  arose  in  the  case  of 
Rsg.  V.  L^icas  and  Reeder  (Cambridge  Lent  Assizes,  1850).  The 
deceased  had  died  from  the  effects  of  arsenic.  One  of  the  sources 
of  proof  was  derived  from  the  analysis  of  some  earth  taken  from  a 
garden-path,  on  a  spot  where  the  deceased  had  been  seen  to  vomit 
m  the  early  part  of  her  illness.  I  found  arsemc  in  a  few  ounces  of 
this  earth,  m  a  soluble  form,  and  in  rather  large  proportion.  In 
earth  taken  from  the  path  at  a  distance  from  this  spot,  no  arsenic 
was  found,  either  in  a  soluble  or  insoluble  form. 


CHArTER  36. 

COMPOUXDS  OF  ARSENIC— ALKALINE  ARSENITES.— FOWLEr's  SOLTITION.— 
ARSENICAL  SIIEEP-WASHES.— ARSENITE  OF  SODA.— ARSBNITE  OF  COPPER. 
—ACCIDENTS  CAUSED  HY  SCHBBLES  (IREBN.— USB  IN  CONFECTIONBSY.— " 
ARSENICAL  WALL-PAPERS. — THEIR  EFFECTS  ON  HEALTH. 

ARSENITE  OF  POTASH.     FOWLEU's  SOLUTION. 

All  the  compounds  formed  by  arsenious  acid  with  the  alkalies  are 
poisonous.  Those  of  potash,  soda,  and  ammonia,  are  soluble  in 
water,  and,  therefore,  act  with  more  energy.  The  Aksenitb  op 
Potash  is  used  in  medicine,  and  is  well  known  under  the  name  of 
Fowler  s  Mineral  Solution,  or  Tasteless  Ague  Drop.  It  is  made 
by  boilmg  arsenious  acid  with  carbonate  of  potash,  the  latter 
bemg  m  slight  excess,  and  it  is  coloured  with  compound  tinctm-e  of 
lavender.  In  the  preparation  adopted  in  the  British  Pharmacopoeia 
there  are  four  grains  of  arsenious  acid  in  a  fluid-ounce  (or  ei"ht 
tluid-dra<;hms)  of  the  solution  (l-120t,h  gr.  in  one  minim)  ■  butlts 
real  .strength  may  be  afiected  by  impurities  in  the  arsenious  acid 
emp  oyed.  The  action  of  this  liquid  as  a  poison,  in  large  doses  is 
in  all  respects  analogous  to  that  of  arsenious  acid.  It  acts  more 
energetically  by  reason  of  the  poison  being  in  a  perfect  state  of 
solution. 

Symptoms  cmd  Appearances.— There  is,  so  fax  as  I  know,  only 
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one  instance  recorded  in  wliicli  this  solution  has  destroyed  life. 
('  Provincial  Journal,'  June  28,  1848,  p.  347.)  A  woman  took  half 
an  ounce  of  the  solution  ( =  two  grains  of  arsenic)  in  divided  doses, 
during  a  period  of  five  days.  There  was  no  vomiting  or  purging, 
but  after  death  the  stomach  and  intestines  were  found  inflamed. 
The  solution  is  said  to  be  much  used  by  the  poor  in  the  Fen  districts 
of  Cambridgesliire,  as  a  preventive  of  ague.  It  has  occasioned 
symptoms  of  poisoning  when  given  in  an  overdose,  but  I  have 
not  heard  of  any  case  proving  fatal.  This  domestic  use  of  arsenic 
in  these  districts  may,  however,  account  for  the  occasional  detection 
of  'traces'  of  arsenic  in  a  dead  body,  ii-respective  of  criminal 

poisoning.      '  j    .i   .  xi. 

That  Fowler's  Solution  is  a  powerful  agent,  and  that  the 
boundary  between  its  medicinal  and  poisonous  action,  is  very 
slight,  will  be  sufficiently  proved  by  cases  elsewliere  reported. 

There  is  one  form  of  poisoning  by  an  alkaline  arsenite  which  it 
is  desirable  to  point  out.  A  mixture  of  arsenic  and  carbonate  of 
potash  with  soft  soap  and  tar-water,  is  largely  used  m  agricultural 
districts  for  killing  the  fly  in  sheep.  There  is  no  doubt  that  a 
mixture  of  this  kind  is  injurious  to  sheep,  unless  carefuUy  made 
and  properly  used.  Mr.  Tuson  gives  the  iollowmg  proportions  for 
a  sheep-dip  :— White  arsenic,  in  powder,  and  carbonate  of  potash, 
of  each  eight  to  ten  ounces  ;  water,  twenty  gallons  :  to  be  boiled  for 
half  an  hour.  This  quantity  is  suificient  for  twenty  sheep.  Soft 
soap  and  flowers  of  sulphiu'  are  sometimes  added.  ('Veterinary 
Pharmacoposia,'  2nd  edit.  1874,  p.  150.)  There  is  reason  to  believe 
that  this  proportion  of  arsenic  has  been  often  greatly  exceeded  and 
the  dippers  and  the  sheep  have  suffered  m  consequence.  In  Black 
V  Elliott  (Newcastle  Lent  Assizes,  February  1859),  damages  were 
ciaimed  for  the  loss  of  850  sheep  said  to  have  been  poisoned  by 
dipping  them  into  a  strong  arsenical  solution.  The  jury  were  satis- 
fied with  the  evidence  proving  carelessness  and  neglect  in  the 
employment  of  the  wash,  and  found  a  verdict  for  the  plamtifl  with 
1  mi  damages.  In  Smith  v.  BarUr  (Bury  Summer  Assizes,  18r  0), 
it  was  proved  that  eighteen  sheep  had  been  killed  by  the  use  of  an 
arsenical  wash  ;  but  as  there  was  contributory  negligence  on  the 
part  of  the  plaintifi"s  workmen  in  making  the  solution  too  strong, 
a  verdict  was  returned  for  the  defendants,  the  manufacturers  of  the 
arsenical  compound.  In  June  1853,  a  woman  sAvaUowed  a  quantity 
of  sheep-dipping  liquid.  She  soon  afterwards  experienced  seve  e 
pain  ii  the'stoma^h,  nausea,  and  violent  vomiting,  lo^o^f^l 
purging,  great  heat  in  the  throat  and  abdouien,  with  mtense  thirst 
sKed  m  twenty-f om-  hours  after  taking  the  poison.  The  mucous 
n  mbrane  of  theLmach  presented  f  f-n>atches  of  iiiti^nni.^^^^^^ 
but  was  of  a  pale  bluish  colour  m  other  parts.  The  ""»g  "^^^^ 
brane  of  the  gullet,  at  the  part  where  it  entered  the  stomach  av  as 
of  a  brUS  pink  colour.  The  duodenum  and  upper  part  of  the 
sLu  i^llestifies  were  highly  intUvmed.  A  portion  of  t^ie  hqu  d 
which  deceased  had  taken  was  found  to  be  highly  alkahne,  and 


AESENITE  OF  POTASH.     FATAL  DOSE. 


343 


smelt  strongly  of  tar.  It  was  a  saturated  solution  of  arsenite  of 
potash,  with  a  large  proportion  of  carbonate.  When  paper  im- 
pregncxted  ^vith  the  liqxiid  was  burnt,  a  white  smoke  was  evolved, 
which,  when  received  on  a  cool  surface  of  glass,  gave  the  usual 
indication  of  arsenious  acid  with  ammonio-nitrate  of  silver.  The 
symptoms  and  ai^pearances  were  similar  to  those  observed  in  poison- 
ing by  arsenious  acid. 

Dr.  Mitchell  met  with  a  case  in  which  a  mixture  of  arsenic  and 
soft  soap,  used  locally,  produced  all  the  well-marked  effects  of 
poisoning  with  arsenic,  as  well  as  an  intense  local  action.  A  man 
applied  this  mixture  to  his  scrotum  and  armpits  for  the  piu'pose  of 
killing  pediculi.  In  twelve  hours  he  began  to  feel  a  stiffness  in  the 
neck,  and  a  slight  difficulty  in  swallowing.  The  cuticle  of  the 
scrotum  peeled  off,  leaving  the  cutis  inflamed  and  bleeding.  There 
was  great  thirst,  with  headache,  and  a  sensation  as  if  the  hair  was 
being  pulled  up  by  the  roots.  There  was  irritability  of  the 
stomach,  with  vomiting,  purging,  and  pain  on  pressure.  He  said 
that  he  felt  as  if  his  bowels  were  on  lire.  Under  treatment  this 
man  recovered.  ('  Med.  Times  and  Gaz.'  Dec.  10, 1853.)  Shepherds 
who  have  used  this  solution  for  dipping  sheep,  have  occasionally 
suffered  severely  from  symptoms  of  irritant  poisoning  as  well  as 
from  eruptions  on  the  skin. 

Orfila  refers  to  a  singular  case  of  poisoning  by  a  compound 
arsenite  of  potash  and  lime  in  a  solid  form  (i.e.  as  a  soap)  in  which 
the  most  marked  nervous  symj^toms  (trismus)  appeared  in  three- 
quarters  of  an  hour:  the  individual  recovered.  (' Toxicologie  ' 
vol.  1,  p.  449.) 

Fatal  Dose. — The  medicinal  dose  of  Fowler's  Solution  is  from 
four  to  ten  minims  twice  a  day.  It  is  common  to  commence  with 
four  to  five  minims,  and  gradually  increase  the  dose.  The  late  Dr. 
Pereu-a  states  that  fifteen  minims  had  been  taken  three  times  a  day 
for  a  week  without  ill  eftects  ;  and  Dr.  Mitchell,  of  Ohio,  has  given 
from  fifteen  to  twenty  drops  three  times  a  day  in  intermitt'ents. 
('Materia  Medica,'  vol.  1,  p.  718.)  In  some  persons  there  is 
a  strong  idiosyncrasy  with  respect  to  arsenic  ;  and  even  smaller 
doses  than  those  commonly  prescribed  can  hardly  be  borne 
without  causing  alarming  symptoms.  A  case  was  reported  in  the 
'  Pharmaceutical  Journal '  for  1845,  in  which  one  drachm  of  the 
solution  (equal  to  half  a  grain  of  arsenic)  was  taken  with  comparative 
impunity. 

According  to  Mr.  Bullock,  the  Pharmacopoeia!  preparation  is 
not  a  true  arsenite  of  potash,  but  a  solution  of  arsenious  acid  in 
carbonate  of  potash,  with  a  minute  trace  of  the  arsenite.  ('  Lancet  ' 
Dec.  21,  p.  674.)  The  uncertainty  of  its  composition  may  possibly 
account  for  the  variable  effects  produced  by  this  liquid.  Mr.  Hunt 
who  has  largely  employed  arsenic  in  the  treatment  of  skin  diseases,' 
states  that  when  the  susceptibility  is  not  great,  a  dose  of  two 
drachms  oi  the  solution  ( =  one  grain  of  arsenic)  can  be  borne  about 
as  well  in  one  dose  as  in  twenty.    He  quotes  a  case  in  which  a 
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patient  took  two  drachms  of  the  solution  ( =  one  grain  of  arsenic) 
in  twenty-four  hours,  by  mistake.  It  cured  the  ague,  for  which  it 
•was  prescribed,  and  had  no  injmious  efiect.  ('  Med.  Times,'  Sept. 
14,  1850,  p.  270.)  It  is  difficult  to  explain  such  anomalies  by  vaiy- 
ing  susceptibility  only  ;  they  are  more  probably  due  to  the  uncer- 
tainty of  composition  in  the  preparation  employed. 

The  treatment  of  a  case  of  poisoning  with  a  soluble  alkaline 
arsenite,  would  be  the  same  as  that  for  arsenious  acid  ;  but  the 
hydrated  oxide  of  iron  and  magnesia  might  be  given  with  a  greater 
prospect  of  benefit. 

Analysis.— Thi?,  solution  has  the  odour  of  tincture  of  lavender, 
is  of  a  reddish  colour,  and  has  an  alkaline  reaction.  It  gives  at 
once  a  green  precipitate  (arsenite  of  copper)  with  the  sulphate  of 
copper,  and  a  yellow  precipitate  with  nitrate  of  silver.  Acidulated 
with  hydrochloric  acid,  and  treated  with  a  current  of  sulphuretted 
hydrogen  gas,  it  yields  a  yellow  sulphide  ;  and  when  boiled  with 
hydrochloric  acid  and  copper,  a  metallic  deposit  is  obtained  which 
readily  furnishes  octahedral  crystals  of  arsenious  acid.  If  one  drop 
(  =  120th  grain  of  arsenic)  is  added  to  a  concentrated  and  boihug 
solution  of  chloride  of  tin  mixed  with  fuming  hydrochloric  acid, 
the  arsenic  is  reduced  and  deposited  as  a  dark  brown  or  black 
precipitate. 


ARSENITE  OP  SODA, 

The  Arsenite  of  Soda  is  as  poisonous  as  the  arsenite  of  potash. 
In  December  1857,  three  hundred  and  forty  cliildren  belonging  to  an 
industrial  school  near  London  were  poisoned  by  this  compound 
mixed  with  arsenate.  It  had  been  incautiously  used  for  cleansing 
a  steam-boiler,  and  had  thus  been  mixed  with  the  hot  water  which 
was  ckawn  for  the  breakfasts  of  the  children.  The  dose  of  arsenic 
taken  by  each  child  I  found  to  be  about  one  grain.  All  recovered, 
although  some  suffered  severely.  (For  an  account  of  the  symptoms 
in  tliis  large  number  of  cases,  the  reader  is  referred  to  a  preceding 
page,  295.)  In  the  winter  of  1863,  a  man  died  under  symptoms  of 
acute  poisoning  by  arsenic,  owing  to  his  having  drunk  beer  out  of  a 
pot  wliich  had  contained  this  patent  cleansing  fluid. 

^mZysis.— The  presence  of  arsenious  acid  in  this  compound  may 
be  determined  by  all  the  usual  tests.  Bettendortf's  test,  the  acid 
chloride  of  tin,  gives  at  the  boUing  point  a  large  deposit  of  arsenic 
from  a  small  quantity  of  the  solution. 


ARSENITE  OF  COPPER.     SCHEBLB's  GREEN.     EMERALD  GREEN. 

The  poisonous  properties  of  this  compound  are  undoubtedly 
due  to  the  arsenic  which  it  contains  ;  hence  it  may  be  appropriately 
considered  with  the  arsenites.  It  is  the  only  metallic  arsenite  which 
is  met  mth  in  commerce  and  the  arts,  and  it  constitutes,  whoUy  or 
in  part,  a  great  variety  of  green  pigments— known  as  Emerald 
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CTeen  (aceto-arsenite  of  copper),  mineral  green,  Brunsmck,  Scliwem- 
f  art  or  Vienna  gi-een,  &c.  It  is  thus  found  in  the  form  of  oil-pamt, 
in  cakes  in  boxes  of  water  colours,  spread  over  confectionery,  m 
wafers,  in  adhesive  envelopes,  and  lastly,  and  most  abundantly,  m 
the  various  kinds  of  gi'een  decorative  papers  for  covering  the  walls 
of  sitting  and  bed-rooms.  A  London  manufacturer  informed  me 
that  at  one  time  so  great  was  the  demand  for  this  '  cheerful  but 
poisonous  colour,  that  his  average  consumption  of  arsenic  had 
amounted  to  about  two  tons  weekly  !  The  extensive  diffusion  of 
arsenic  in  this  pigment,  with  the  facility  which  it  gave  for  universal 
poisoning  when  the  knowledge  and  inclination  co-exisied,  was 
actually  converted  into  an  argument  to  show  the  inutility  of  placing 
any  legal  restrictions  on  the  sale  of  arsenic  or  other  poisons  !  The 
German  Government,  after  instituting  inquiries,  had  solved  the 
question,  by  simply  prohibiting  the  manufacture,  sale,  and  use  of 
these  arsenical  papers.  In  this  country,  however,  the  arsenical 
green  decorative  papers  are  unconsciously  purchased  by  the  public, 
and  are  most  extensively  used  in  dwelling-houses,  especially  among 
the  poorer  classes,  by  reason  of  the  cheapness  and  durability  of  the 
green  colours  !  We  may  first  consider  the  eifects  of  Scheele's 
green  in  its  ordinary  state  of  powder. 

Symptoms  and  iijecis.— Although  the  arsenite  of  copper  is  in- 
soluble in  water,  it  is  sufficiently  soluble  in  the  acid  mucous  fluids 
of  the  stomach  to  be  taken  up  by  the  absorbents,  and  carried  as  a 
poison  into  the  blood. 

In  several  cases  in  which  children  have  eaten  portions  of  a  green 
water-colour  pigment  containing  arsenite  of  copper,  severe  pain, 
with  vomiting,  purging,  cold  sweats  and  intense  thirst,  were  among 
the  symptoms.  These  symptoms  gradually  subsided,  and  they 
recovered.  ('  Med.  Times,'  1849,  p.  507  ;  '  Gu,y's  Hospital  Reports,' 
October  1850,  p.  218  ;  'Med.  Gaz.'  vol.  43,  p.  304  ;  'Ed.  Monthly 
Jour.'  July  1851,  p.  1  ;  and  'Lancet,'  March  5,  1859,  p.  237.)  In 
two  cases  referred  to  me  in  January  1853,  the  children  died  from 
eating  a  portion  of  a  confectionery  ornament  picked  up  in  the  street. 
It  was  a  layer  of  sugar  and  starch,  coloured  with  the  arsenite  of 
copper.  M.  ChevaUier  has  lately  published  other  cases  of  a  similar 
kind.    ('Ann.  d'Hyg.'  1874,  vol.  1,  p.  92.) 

The  late  Dr.  Geoghegan  informed  me  that  an  accident  occurred 
in  Dublin  in  1842,  by  which  fourteen  children  suffered  from  symp- 
toms of  poisoning,  in  consequence  of  their  having  eaten  some 
confectionery  ornaments  coloured  with  arsenite  of  copper.  In  two 
or  three  of  the  cases  jaundice  followed.  The  dangerous  practice  of 
using  this  powerful  poison  to  give  a  colour  to  confectionery  was  at 
one  time  very  prevalent,  but  it  is  not  now  so  frequent.  An  instance 
was  communicated  to  me  in  which  three  lives  were  nearly  sacrificed 
at  a  school  near  Manchester,  owing  to  the  boys  having  eaten  some 
ornamented  confectionery,  which  owed  its  green  colour  to  arsenite 
of  copper.  They  suffered  from  violent  vv;miting,  severe  -pains  in 
the  stomach  and  bowels,  and  spasms  in  the  arms  and  legs.  Tliree 
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animals  ■which,  ate  a  portion  of  the  vomited  matters  were  attacked 
with  similar  symptoms. 

In  a  case  which  was  the  subject  of  a  criminal  trial,  this  com- 
poimd  was  proved  to  have  caused  the  death  of  a  gentleman  by 
reason  of  it  having  been  employed  to  give  a  rich  green  colour  to 
some  blancmange  served  at  a  public  dinner— the  person  Avho 
employed  it  considering  that  emerald  or  mineral  green  was  nothing 
more  than  an  extract  of  spinach  !  It  led  to  death  under  the  usual 
symptoms,  and  the  parties  were  convicted  of  manslaughter  and 
sentenced  to  imprisoninent.  {Beg.  v.  FranJdm  and  Randall,  North- 
ampton Summer  Assizes,  1848.)  Most  of  the  colours  used  for  con- 
fectionery are  of  a  poisonous  natm^e  :  the  pink  colour  given  by 
cochineal  or  madder  is  the  only  one  which  can  be  regarded  as 
innocent. 

Arsenicated  Wall  Papers. — One  of  the  uses  to  wliich  this  noxious 
compound  is  put  is  the  manufacture  of  wall  papers. 

The  pigment  contains  fifty-nine  per  cent,  of  arsenic,  and  from 
some  of  these  green  papers  in  the  unglazed  state,  the  noxious  material 
may  be  easily  scraped  or  removed  by  slight  friction.  A  square  foot 
may  yield  from  fourteen  to  seventy  grains  of  the  arsenical  compound, 
and  in  rooms  exposing  five  or  six  hundred  square  feet,  arsenic  is 
liable  to  be  distributed  tlarough  the  air  of  a  room  in  the  state  of  a 
fine  dust  or  powder.  I  have  detected  this  poisonous  dust  on  books, 
picture  frames,  furniture,  and  projecting  cornices  in  rooms  thus 
papered.  Workmen  who  hang  these  papers,  or  who  strip  them  oflF 
the  walls,  are  well  known  to  sufier  from  symptoms  referable  only  to 
the  action  of  arsenic.  (See  Husemann,  '  Jahresbericht  der  Toxi- 
cologie,'  1871,  p.  425,  and  '  Pharm.  Jour.' 1870,  p.  218  ;  also 
'Lancet,'  1870,  vol.  2,  p.  356.)  One  of  my  friends  who  had  his 
library  papered  with  an  arsenicated  wall-paper,  suffered  from 
symptoms  of  arsenical  poisoning,  which  came  on  after  he  had  been 
occupied  in  dusting  his  books.  I  examined  the  dust,  and  found 
therein  a  well-marked  quantity  of  arsenic. 

Dr.  Bocker,  of  Bonn,  a  recent  writer  on  Toxicology,  refers  to 
the  effects  of  chronic  poisoning  produced  in  persons  inhabiting 
rooms  of  wliich  the  walls  are  covered  with  arsenical  paper-hang- 
ino-s,  and  states  that  on  several  occasions  he  has  been  called  upon 
tolreat  such  cases.  A  removal  of  the  cause  has  generally  proved 
sufficient.  Dr.  Bocker  considers  that  a  damp  state  of  the  wall 
renders  them  especially  injurious.  ('  Die  Vergiftungen,'  1857, 
p.  132.    Casper's  '  Vierteljahrs.'  1858,  p.  181.) 

Dr  G.  Kirchgasser,  of  Coblenz,  has  pubhshed  an  elaborate 
paper  on  this  chronic  form  of  poisoning,  which  he  calls  Arsenicisin 
He  has  collected  twenty-one  cases  of  poisonmg,  as  the  result  of 
persons  inhabiting  rooms  the  walls  of  which  were  covered  with 
a  gi-een  arsenical  pigment.  Some  of  these,  he  states,  proved  fatal, 
and  arsenic  was  in  some  cases  detected  in  the  unne  of  the  patients. 
(Horn's  '  Vierteljahrsschrift,'  1868,  vol.  2,  p.  96  ;  also  Annales 
d'Hyai^ne,'  1869,  vol.  1,  p.  480.)  It  is  probable  that  if  sought  for, 
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it  -would  also  be  found  in  the  saliva  ;  this  might  aid  diagnosis.  M. 
Delpech  has  published  some  facts  which  show  that  similar  symptoms 
of  poisoning  have  arisen  from  a  person  occupying  a  room  filled 
with  stuffed  birds  and  animals,  in  the  ]3reservation  of  which  an 
ai-senical  compound  had  been  used.  Arsenic  was  found  in  the  dust 
of  the  room  and  on  the  furniture.  ('Ann.  d'Hyg.'  1870,  vol.4, 
p.  314.) 

The  symptoms  produced  by  arsenicated  wall-papers  are  of  a 
uniform  character,  showing  tlaeir  origin  from  a  common  cause. 
They  are  as  follows  : — dryness  and  irritation  of  the  throat  with 
cough,  ii-ritation  of  the  mucous  membrane  of  the  eyes  and  nostrils, 
dry  cough,  shortness  of  breatliing,  languor,  headache,  loss  of 
appetite,  nausea,  colicky  pains,  numbness,  cramp,  irritability  of 
the  bowels  attended  with  mucous  discharges,  great  prostration  of 
strength,  sleeplessness,  a  feverish  condition,  and  wasting  of  the 
body.  Those  symptoms  may  not  all  present  themselves  in  any  one 
case  ;  they  are  derived  from  the  examination  of  numerous  cases 
which  have  been  refeiTed  to  me.  They  resemble  those  of  a  severe 
cold.  No  suspicion  of  the  real  cause  has.  been  entertained  until 
after  all  ordinary  treatment  had  failed  to  impart  relief,  and  an 
analysis  of  the  paper  had  been  made.  The  connection  of  the  symp- 
toms with  this  cause  appears  to  have  been  in  some  instances  clearly 
established  by  the  fact  that  after  the  removal  of  the  paper,  espe- 
cially from  bed-rooms,  the  symptoms  have  disappeared.  ( '  Med. 
Times  and  Gaz.'  vol.  1,  p.  647.)  It  is,  however,  proper  to  observe 
that,  as  in  reference  to  the  manufacture  of  white  lead,  compara- 
tively few  of  those  who  are  exposed,  suffer  from  symptoms  of 
poisoning. 

It  is  probable  that  to  the  noxious  practice  of  covering  the  walls 
of  our  sitting  and  bed-rooms  with  arsenic,  many  insidious  cases  of 
illness  and  chronic  disease  may  be  referred.  It  is  not  only  by  the 
dust  that  the  poison  is  disseminated,  but  according  to  the  recent 
experiments  of  Dr.  Hamberg,  .a  decomposition  takes  place,  by  which 
the  poisonous  gas,  arsenuretted  hydrogen,  is  produced  and  diffused 
througli  the  air.  By  a  properly  arranged  apparatus,  he  was  enabled 
to  collect  this  gas  in  a  solution  of  nitrate  of  silver,  and  to  establish 
its  presence  in  the  air  in  the  room  by  the  process  described  at  p.  327, 
ante.  (See  a  paper  by  Dr.  Hamberg,  of  Stockholm,  in  '  Pharm. 
Journal,'  August,  1874,  p.  82  )  Dr.  Hamberg's  results  are  in  strict 
accordance  with  the  physiological  facts,  and  we  nowlearn  conclusively 
that  those  who  occupy  arsenicated  rooms  are  exposed  to  the  risk  of 
breathing  a  poisonous  gas  of  the  most  deadly  kind  (see  p.  357).  Some 
persons  may  have  a  tolerance  for  arsenic  and  resist  the  effects,  bub 
there  are  others  who  by  idiosyncrasy  are  less  tolerant  of  this  poison, 
and  who  are  likely  to  suffer.  It  is  now  placed  beyond  doubt  that  there 
are  two  sources  of  poisoning  under  these  circumstances — 1,  the 
impalpable  du.st  which  is  di5"used  through  the  room,  and  2,  the 
noxious  gas  produced  by  the  slow  decomposition  of  the  aceto-arsenite 
of  copper.  For  further  observations  on  the  effects  of  these  arsenical 
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pigments  on  health,  I  must  refer  the  reader  to  Dr.  Guy's  '  Report 
to  the  Privy  Council,'  1862,  j).  120  ;  to  papers  by  Dr.  Verner 
('Ann.  d'Hyg.'  1859,  vol.  2,  p.  346),  and  by  Dr.  G.  Joluison 
('Sanitary  Kecord,'  Nos.  1  and  2,  July  1874.) 

This  arsenical  compovmd  is  much  used  for  colouring  artificial 
flowers,  wreaths,  and  tarlatan  dresses.  Girls  employed  in  this  manu- 
facture, as  well  as  dressmakers,  sufler  seriously  from  this  form  of 
poisoning.   Two  women  were  employed  to  make  some  green  tarlatan 
into  ball-dresses.    They  noticed  an  unpleasant  smell  and  taste,  and 
their  eyes  were  ailected  during  the  performance  of  the  work.  The 
symptoms  from  which  they  sufijered  were  swelling  of  the  eyelids, 
congestion  of  the  conjunctives  and  copious  seci'etion  of  tears.  The 
one  most  affected  experienced  on  the  second  day  salivation,  with  an 
unpleasant  taste  in  her  mouth,  cramps  in  the  limbs,  great  tliirst, 
restlessness,  and  difficulty  of  breathing.    Theae  symptoms  lasted  in 
one  patient  eight,  and  in  the  other,  fourteen  days.    Rieder,  a  che- 
mist of  Berlin,  who  describes  these  cases,  sufiered  severely  from 
similar  symptoms  for  several  days,  as  a  result  of  handling  the  poi- 
soned dresses  for  the  purpose  of  analysis.    He  foimd  that  the  stuff 
contained  t'liirteen  per  cent,  of  its  weight  of  arsenic.  (Husemann, 
'  Jahresbericht  der  Tox.'  1871,  p.  525  ;  also  '  Jahresbericht,'  1872,_ 
p.  480.)    The  colour  is  loosely  laid  on  with  starch,  and  it  comes  off' 
on  the  slightest  friction  in  a  cloud  of  poisonous  dust.  Dr.  G.  Johnson 
states  that  a  dress  of  this  kind  contained  half  its  weight  of  the 
arsenical  green.    Three  grains  and  a  quarter  of  arsenic  were  sepa- 
rated from  a  square  foot  of  the  green  gauze  ('  Sanitary  Record,' 
July  11,  1874.)  I  may  add  to  this  list  the  case  of  a  lady  (July  1872) 
Avho  suffered  from  symptoms  of  arsenical  poisoning,  by  reason  of 
her  having  worn,  on  one  occasion  only,  a  dress  of  tliis  description. 
Paper  used  for  adhesive  envelopes,  for  wrapping  confectionery, 
children's  food,  isinglass,  chocolate,  &c. ,  is  also  frequently  coloured 
with  it.    Under  proper  sanitary  legislation  the  manufacture  and 
sale  of  tills  paper  would  be  prohibited.    It  has  been  stated  that  the 
green  woollen  of  carpets  owes  its  colom-  to  this  compoimd,  but  I 
have  not  found  it  in  any  English  samples  nor  in  the  green  Berlin 
wool. 

Analysis.— Fov  the  chemical  characters  of  Scheele  s  Gbeen, 
see  p.  314.  The  wall-pigment  called  EjviBRALn  Green  is  a 
mixture  of  arsenite  and  acetate  of  copper.  The  colom-  is,  even  by 
candlelight,  a  vivid  green,  but  it  is  sometimes,  diluted  with  chalk  to 
a  very  pale  sea-green.  The  presence  of  arsenic  m  the  compound 
may  be  easily  detected  by  all  the  tests  for  arsenic  (page  311) ;  but  tlie 
following  is  a  simple  method,  which  admits  of  speedy  apphcation. 
A  shp  of  the  suspected  paper  should  be  soaked  in  a  moderately- 
strong  solution  of  ammonia.  The  green  colour  is  removed,  and  the 
blue  ammoniuret  of  copper  is  formed  and  dissolved  m  a  tew 
minutes.  This  result  establishes  only  the  presence  of  a  compound 
of  copper  soluble  in  ammonia.  If  the  ammonia  does  not  become 
blue  there  is  no  arsenite   or  copper-salt  present;  if  it  does 
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become  blue,  a  crystal  of  nitrate  of  silver  should  be  placed  in  a 
white  saucer  and  a  small  portion  of  the  blue  liquid  poured  over  it. 
The  presence  of  arsenic  is  revealed  by  the  production  of  yellow 
arsenite  of  silver  over  the  surface  of  the  crystal  (p.  314.)  Another 
method  consists  in  adding  a  fragment  of  the  paper  to  boiling 
chloride  of  tin,  acidulated  with  fuming  hydrochloric  acid.  Metallic 
arsenic  is  precipitated  of  a  dark  brown  colour.  A  small  portion  of 
the  paper  dissolved  in  hydrochloric  acid  added  to  the  apparatus 
represented  in  fig.  25,  p.  329,  will  set  free  arsenic  in  the  form  of 
arsenuretted  hj'drogen. 

When  the  green  pigment  is  used  in  confectionery,  the  substance 
upon  which  it  is  spread  is  either  soluble  (sugar  or  starch)  or 
insoluble  (plaster  of  Paris).  In  either  case  we  scrape  off  the  green 
colour  and  digest  it  in  a  small  quantity  of  water.  In  the  first'' case 
the  arsenite  of  copper  is  deposited,  while  the  sugar  or  starch  is 
dissolved  :  in  the  second,  the  arsenite  of  copper  is  deposited  with 
the  sulphate  of  lime.  The  former  may  be  separated  from  the  latter 
by  ammonia,  and  reobtained  pure  by  evaporation.  Should  the 
arsenite  be  mixed  with  fat  or  oil,  it  will  easily  subside  as  a  sediment 
on  keeping  the  substance  melted,  and  the  deposit  may  be  freed 
from  any  traces  of  fat  by  digesting  it  in  ether  or  sulphide  of 
carbon.  The  presence  of  arsenic  in  the  compound  may  be  easily 
detected  by  the  processes  above  described. 


CHAPTER  37. 

TAXLIC  ARSENIC— FLY-POWDER.— ARSENIC   AND    ALKALINE  ARSENATES  — 
ANILINE  COMPOUNDS  CONTAINING  ARSENIC— THEIR  EFFECTS.-  SULPHIDES 

OF  ARSENIC  —  ORPIMENT.  —  CHLORIDE  OF  ARSExNIC  —  ARSENURETTHi 
HYDROGEN. 

METALLIC  ARSENIC.  FLY-POWDER, 

T  Ls  generally  considered  that  metallic  arsenic  is  not  poisonous- 
ut,  as  this  metal  is  easily  oxidized,  it  speedily  acquires  poisonous 
roperties.    According  to  Berzelius,  the  metal  is  slowly  converted 
y  exposure  to  the  air,  to  a  pulverulent  suboxide  of  a  black  or 
rownish-black  colour.    This  is  commonly  called  '  fly-powder 
ame  also  applied  to  the  arsenical  cobalt  ores  reduced  to  powder 
hus,  what  IS  called  the  '  Tunaberg  ore'  -a  mixture  of  cobaIt,lrrenic 
on,  and  su  phur- is  largely  used  on  the  Continent  under  the  nTme 

L  •^T'^"'"'  ^"'^''^^  ^*  comes  within  the  reach  of  children  Tt 
requently  gives  rise  to  accidents.  ^uiiaien,  it 

Symptoms  and  appearances.— A  iew  years  ago.  Dr.  Schobbens  wn<, 
ailed  to  a  man  who  had  taken  some  of  this  ^ovVder  by  STeZ 
purgative.    He  was  soon  attacked  with  the  usual  Jyrpto  ns  S 
oLsomng  with  arsenic.    He  swaUowed  a  large  quantit^of  mill 
which  occasioned  immediate  vomiting.  As  fiftefn,l  ol  £d  elapsed 
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before  a  medical  man  saw  him,  no  treatment  was  of  any  avail,  and 
he  died  from  the  effects  of  the  poison.  In  another  case  a  child, 
aged  four  years,  swallowed  a  portion  of  fly-powder.  The  hydrated 
sesqtiioxide  of  iron  was  given  every  half-hour,  and  the  child  re- 
covered the  next  day.  ('  Monthly  Jour.  Med.  Science,'  Sept.  1846, 
p.  228.)  The  exact  quantity  taken  in  this  case  is  not  known  ;  but 
there  is  no  doubt  that" the  poison  is  but  little  inferior  to  arsenious 
acid  in  activity,  and  the  symptoms  and  appearances  after  death 
from  a  fatal  dose  would  be  similar.  This  substance  is  not  much 
known  in  England.  A  woman  was  convicted  in  France  of  poisoning 
her  husband  with  it  in  1844.  (Briand,  '  Man.  Comp.  de  Med.  Leg. 
p.  228.)  It  owes  its  poisonous  properties  to  arsenious  acid,  of 
which,  with  the  metal,  it  appears  to  be  a  mechanical  mixture. 

According  to  Dr.  Schlitte,  it  contains,  as  it  is  usually  sold,  from 
four  to  eleven  per  cent,  of  Avhite  arsenic.  This  gentleman  has  re- 
ported one  case  in  which  it  was  homicidally  admiiaistered  by  a  man 
to  his  wife.  The  prisoner,  Domhrowsly,  was  tried  before  the  Court 
of  Wolfenbuttel,  in  July  1853,  convicted  of  murder  by  poison,  and 
subsequently  executed.  The  quantity  of  the  powder  admmistered 
to  the  deceased  is  unknown.  The  symptoms  from  which  the  woman 
suffered  were  violent  vomiting  and  purging,  severe  pam  in  the  ab- 
domen and  great  thirst.  She  died  in  six  days.  The  principal  appear- 
ances were  softening  and  excoriation  of  the  mucous  membrane  of 
the  stomach,  striped  or  striated  inflammatory  redness  of  the  mucous 
membrane,  with  bloody  points  about  the  cardia.  The  intestines 
were  also  inflamed.  SmaU,  black,  metallic-looking  particles  were 
found  in  the  contents  of  the  stomach  ;  and  these,  on  analysis, 
proved  to  be  arsenic.  The  quantity  found  amounted  to  about  mne- 
tppn  crrains  Some  of  the  same  kind  of  powder  was  taken  from  the 
pSmer's  pocket.    (Casper's  '  Vierteljah^^^  1854,  vol.  2, 

p.  230  ;  and  Otto,  'Ausmit  der  Gifte,'  1856,  p.  56.) 

This  metaUic-looking  powder  forms  Avhat  may  be  called  Wac^ 
arsenic  Dr  Chevers  refers  to  a  case  that  occiu-red  m  India,  m 
which  some  difficulty  arose  in  respect  to  the  evidence,  m  conse- 
nuence  of  a  witness  describing  an  arsenical  powder  as  black 
Med  Jur.  for  India,'  p.  74.)  It  was  thought  that  the  witness  had 
made  a  mistake  in  the  description  ;  but  the  arsenic  was  probably 
n  the  form  of  fly-powder.  It  would  be  known  rom  white  arsenic 
coloured  by  soot,  by  the  great  weight  and  metalhc  appearance  of 

-When  boiled  in  water,  arsenious  acid  is  dissolved,  and 
thelppropriate  tests  may  be  then  applied  to  the  solution,  ^\hen  a 
smaU  portion  is  gently  heated  in  a  reduction-tube  a  ring  of 
Ssenious  acid  is  obtained,  as  well  as  a  ring  of  metalhc  arsenic. 
With  soda-flux,  a  well-defined  metallic  crust  is  procured,  possessing 
Sftote^s  already  described  {ante,  p.  311).  This  compound  is 
used  for  destroying  flies  as  well  as  vermin. 

Fly-water  is  a  name  applied  to  a  solution  of  arsenic  and  of 


ARSENATES  OF  POTASH  AND  SODA.  351 

various  arseniccal  compounds  in  water.  Mixtures  of  this  kind  may- 
be formed  by  dissolving  one  part  of  the  arsenite  of  soda  or  potash, 
and  two  parts  of  sugar,  in  twenty  parts  of  water.  Paper  soaked 
in  this  solution,  and  dried,  is  used  for  poisoning  flies  ;  and  perhaps 
this  is  the  safest  form  in  which  arsenic  can  be  used  for  such  a 
purpose.  A  case  of  poisoning  by  fly- water,  in  which  two  grains 
and  a  haK  of  arsenious  acid  destroyed  the  life  of  an  adult  in  thirty- 
six  hom-s,  is  reported  in  the  '  Medical  Gazette  '  (vol.  39,  p.  116). 

ARSENIC  ACID. 

Symptoms. — This  is  an  artificial  product  almost  entirely  confined 
to  the  chemical  laboratory.  Orfila  states  that  it  is  a  more  powerful 
poison  than  arsenious  acid,  but  he  does  not  adduce  any  cases  in 
support  of  this  opinion.  I  have  not  been  able  to  find  any  instance  of 
poisoning  by  it  in  the  human  subject.  Dr.  Glover  ascertained  that 
four  gi-ains  of  the  acid,  dissolved  in  two  drachms  of  water,  and 
introduced  into  the  stomach  of  a  stout  rabbit,  killed  the  animal  in 
four  hours,  with  the  symptoms  of  irritant  poisoning,  and  an  aftec- 
tion  of  the  nervous  system.  ('  Ed.  Med.  and  Sur.  Jour.'  vol.  58 
p.  121.) 

Treatment. — The  hydrated  oxide  or  acetate  of  iron  would  be 
more  likely  to  act  as  an  antidote  in  poisoning  with  arsenic  acid, 
owing  to  the  great  solubility  of  tliis  compound  and  its  tendency  to 
combine  with  the  oxide. 

Analysis. — Arsenic  acid  is  a  white  uncrystalline  deliquescent 
soUd.  1.  It  is  not  entirely  volatilized  on  platinum  foil  by  the  flame 
of  a  lamp.  2.  It  is  very  soluble  in  water,  forming  a  highly  acid 
solution.  3.  It  is  precipitated  of  a  brick-red  colour  by  nitrate  or 
the  aramonio-nitrate  of  silver.  In  these  characters  it  differs  from 
arsenious  acid.  The  smallest  quantity  may  be  detected  by  this  test 
(see  ante,  p.  318).  4.  It  yields  readily  an  arsenical  sublimate  vnth. 
charcoal.  5.  It  yields  deposits  with  copper  and  hvdrochloric 
acid,  as  well  as  in  Marsh's  apparatus.  Dr.  Rainey  has  shown  that 
Kemsch's  process  does  not  act  so  delicately  with  the  arsenic,  as 
with  arsenious  acid.  The  arsenic  may,  however,  be  converted  into 
arsenious  acid  by  mixing  it  with  sulphurous  acid  and  evaporating 
the  liquid  to  dryness.  Arsenic  acid  is  also  precipitated,  but  of  a  pale 
yellow  colour,  and  slowly,  by  sulphuretted  hydrogen  gas.  In  some 
of  these  properties  it  resembles  arsenious  acid.  There  are  two  com- 
pounds of  arsenic  in  the  British  pharmacopoeia— the  arsenate  of  soda 
and  the  arsenate  of  iron. 

ARSENATES  OP  POTASH  AND  SODA. 

Symptoms  and  appearances.— The  arsenates  of  potash  and  soda 
must  be  regarded  as  active  poisons,  although  there  are  but  few 
mstances  on  record  in  which  life  has  been  destroyed  by  them.  Sir 
.•  ^^"«tison  states  that,  in  the  course  of  his  reading,  he  has  met 
with  only  two  reported  cases  of  poisoning  by  arsenate  of  potash 
\^1[>.  cit.  p.  284.)  M.  Bouley  administered  this  salt  to  seven  horses* 
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from  the  effects  of  which  they  all  died.    On  inspection  it  was 
observed  that  there  was  well-marked  inflammation  of  the  stomach 
intestines,  and  bladder,  and  there  were  ecchymoses  m  the  lett 
ventricle  of  the  heart.    The  contents  of  the  viscera  m  one  horse 
yielded  no  traces  of  arsenic-a  fact  probably  to  l^^/^^^ri^^d 
violent  purging  from  which  the  animal  had  suffered.  (Orhia, 

'  ^Tnt&°J  mAfb^^^^^  arsenate  of  potash  was  the  subject 
of  a  trial  in  France  in  1844.  This  poisonous  salt  had  been  m^^^^^^ 
ciously  put  into  a  bottle  of  wine.  The  prosecutor  svvallowed  a 
mouthful  of  the  win«,  and  from  finding  it  very  bitter,  he  spat  out 
Te  areater  portion.  His  wife  also  tasted  it,  but  drank  only  a  small 
quantity  the  course  of  the  night  the  prosecutor  was  seized  with 
rrrelolic,  vomiting,  great  prostration  of 

the  wife  suffered  from  similar  symptoms.  The  medical  man  wno 
had^een  called  to  them,  finding  that  but  a  small  portion  of  the 
wdne  had  been  taken  from  the  bottle,  refeiTed  the  symptoms  to  m- 
Sstion  The  next  morning  the  prosecutor  gave  a  portion  of  the 
sScted  wine  to  a  dog  :  the  animal  suffered  from  violent  vomitmg 
and  conviI?onsV  and  died  in  four  hom-s.  The  wme  was  analysed 
b^M  XvXer^^  and  found  to  contain  about  one  drachm  of  arsenate 
oy  m  '-"^/^      '       .  „erson  in  whose  possession  a  large  quantity 

1854  7  254    A  coarse  sort  of  bibulous  paper  soaked  m  a  solution 


Zl  cases  ax.  l^^^^.^^^y^^^'^^^^^^^ 

ininutes  after  the  substance  ^^^^  t  e  other  remained 

with  cramps  m  the  stomax^h.    O^f.^^'^^Amer  Jour.  Med.  Sci.' 

^^S'lcidL  largely  employed 

rosaniline,  f^^^^^J^^Y^"  .vith 
that  the  colour  is  often  «ent  into  "^-^  of 
arsenic.  Dr.  Eieckher  has  f^"'^^^.  ^^^"^^^^^^  and 
arsenic  acid  in  the  red  colours  mf^^^J-^J  S(?Med  Times  and  Gaz.' 
frequently  arsenious  acid  was  also  pr^^^^^^^^^^     Med.^^^        ^^  .^^^ 

1870,  vol.  1,  p.  617.)  As  tnese  compu  „-berrv-vinegar,  and, 
'  beautiful '  red  colour  to  may  occur  ' 

sugar-sweetmeats,  there  is  a  Poss  biiity  xi 

from  their  use.    They  supplant  all  othe^^^^  Gaz.' 1870, , 

;ri:ir4V8^^^^ 
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that  those  who  are  engaged  in  this  manufacture  suffer  from  cutaneous 
eruptions  of  a  pustiilar  kind,  with  ujdema  of  the  skin,  colic,  diar- 
rhosa,  vomiting,  salivation,  paralysis,  and  other  symptoms  showing 
an  affection  of  the  nervous  symptoms.  The  cutaneous  eruptions 
are  similar  to  those  observed  in  workmen  engaged  in  the  manu- 
facture of  green  arsenical  papers.  ('Ann.  d'Hygifene,'  3863,  vol.  2, 
p.  281.)  In  the  factory  which  he  examined,  arsenic  acid  was  largely 
employed  in  the  donversion  of  aniline  into  fuchsine,  and  the  acid 
was  manufactured  on  the  premises,  by  the  usual  process  of  mixing 
arsenious  acid  with  aqua  regia.  In  spite  of  all  precautions,  he  found 
that  arsenical  compounds  were  diffused  through  the  air  in  small 
proportion.  Traces  of  arsenic  were  found  in  the  purest  aniline  red 
(fuchsine),  in  the  dust  of  the  factory  on  the  floor,  and  in  the  air 
breathed  by  the  workmen  !  Those  who  suffered  had  been  ex- 
posed to  their  influence  one  or  two  weeks  before  symptoms  occurred. 
These  sometimes  assumed  an  acute,  and,  in  other  cases,  a  chronic 
form. 

Aniline  red,  or  fuchsine,  is  soluble  in  water,  and  is  recognized  by 
the  red  colour  being  completely  discharged  when  a  solution  of  am- 
monia is  added  to  it,  and  by  the  restoration  of  the  red  colour  on  the 
addition  of  an  acid.  The  presence  of  arsenic  acid  in  it  may  be  detected 
by  Marsh's  process,  or  by  any  of  the  methods  already  described.  Even 
when  the  colour  does  not  contain  arsenic,  the  mordant  used  for  fixing 
it  may  be  the  source  of  poison.  Dr.  Bijon  found  that  he  suffered 
from  repeated  attacks  of  inflammation  of  the  eyes  when  he  slept  in 
a  room  of  which  the  walls  were  covered  \vith  an  unglazed  red  paper. 
The  red  dye  on  the  paper  was  coralline,  a  colour  derived  from  car- 
bolic acid.  It  contains  no  arsenic,  but,  according  to  Tardieu  and 
Roussin,  it  is  itself  a  powerful  poison — ('  Ann.  d'Hyg.'  1869,  vol. 
1,  p.  267)— although  this  is  disputed  by  Bouchardat.  ('Ann. 
d'Hyg.'  1874,  vol.  2,  p.  170.)  The  symptoms  suffered  by  Dr.  Bijon 
were  similar  to  those  caused  by  the  arsenical  green  papers,  and 
further  experiments  showed  that  a  mordant  of  arsenate  of  alumina 
had  been  employed  to  fix  the  coralline  red  to  the  paper.  It  is 
obvious,  therefore,  that  the  symptoms  of  poisoning  may  be  produced 
with  paper  of  any  colour,  if  the  colour  is  fixed  by  an  arsenical 
mordant.  M.  Bouchardat  veiy  properly  directs  the  attention  of  the 
authorities  to  this  new  introduction  of  poison.  He  states  that  one 
of  his  assistants,  who  was  cutting  up  for  analysis  the  coralline  paper 
supplied  by  Dr.  Bijon,  suffered  from  great  irritation  of  the  eyelids 
('Ann.  d'Hyg.'  1874,  vol.  2,  p.  173.) 

It  has  been  lately  announced,  on  good  chemical  authority,  that 
certain  manufacturers  of  printed  fabrics  have  substituted  for  albu- 
men the  arsenate  of  alumina  and  a  compound  of  arsenic  acid  and 
glycerine.  In  one  yard  of  stuft'  there  may  be  as  much  as  from 
thirty  to  forty  grains  of  arsenate  of  alumina.  This  has  been 
especially  observed  in  printed  calicoes  with  a  yellowish-brown  or 
prownish-red  pattern,  shades  hitherto  unsuspected,  which  the  un- 
initiated buy  without  suspecting  the  danger  incurred  in  wearincr 
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them.  The  arsenic  is  not  in  an  insokible  form,  for  on  the  fabrics 
being  ]placed  in  water  for  a  few  seconds  they  give  off  a  considerable 
quantity  of  it.  These  productions  are  generally  sold  at  a  low  price, 
and  they  have  evidently  not  been  washed  after  being  printed,  as 
the  water  would  have  removed  a  portion  of  the  colour. 

Treatment. — When  arsenic  acid  or  an  arsenate  has  been  taken 
as  a  poison,  hydrated  oxide  of  iron  may  be  freely  given.  Owing  to 
the  great  solubility  of  these  compounds,  the  iron  antidote  may  be 
administered  in  these  cases  with  a  fair  prospect  of  benefit. 

Analysis. — Arsenate  of  potash  is  a  white  deliquescent  substance, 
fixed  when  heated,  and  very  soluble  in  water.  The  same  tests  may 
be  applied  to  it  as  to  Arsenic  Acid.  Marsh's  process  acts  with 
much  more  certainty  and  delicacy  than  that  of  Reinsch  {ante,  p. 
316).  In  order  to  separate  the  whole  of  the  arsenic,  the  hquid  may 
be  acidulated  with  hydrochloric  acid,  and  a  current  of  sulphui-etted 
hydrogen  gas  passed  into  it. 

The  BiNARSENATE  OP  PoTASH  is  knomi  under  the  name  of 
MacLpm-'s  neutral  arseydcal  salt.  The  liquid  known  as  Pearson's 
solution,  which  is  still  used  medicinally  in  France,  is  a  mixtiure  of 
one  grain  of  arsenate  of  soda  to  one  ounce  of  distilled  water. 

StriiPHIDES  OF  ARSENIC. 

There  are  several  kinds  met  with  in  commerce — Orpiment  or 
Yellow  Arsenic,  and  Realgar  or  Red  Arsenic.  They  are  poison- 
ous in  consequence  of  their  containing  a  large  proportion  of  free 
arsenious  acid  ;  this  sometimes  amounts  to  as  much  as  30  per  cent, 
of  their  weight.  They  are  occasionally  used  as  poisons  :  in  several 
criminal  cases  in  England  it  has  been  proved  that  orpiment  was 
the  substance  employed.  Orpiment  (Auri  pigmentum)  from  its 
rich  golden  yellow  colour,  and  realgar  are  employed  in  the  arts,  and 
are  procurable  by  artisans  with  the  most  destructive  facility.  On 
one  occasion,  a  quantity  of  red  powder,  brought  to  me  by  a  mechanic 
as  iron  rust,  which  he  was  carrying  loosely  in  his  waistcoat  pocket, 
turned  out  to  be  realgar  !  From  the  brilliant  colours  of  these  com- 
pounds, they  are  used  in  painting,  dyeing,  and  even  in  the  colouring 
of  toys  and  sweetmeats  for  children  !  It  is  remarkable  that,  under 
these  circumstances,  accidents  are  not  more  frequent.  (See  'Ann. 
d'Hyg.'  1843,  vol.  1,  p.  358.) 

in  December  1859,  six  persons  suffered  from  the  usual  symp- 
toms of  poisoning  with  arsenic,  owing  to  their  having  eaten  Baih 
buns.  It  was  found  that  a  confectioner  at  Clifton  had  used,  as  he 
supposed,  chromate  of  lead  to  give  the  buns  a  rich  yellow  colour, 
and  make  them  saleable  ;.  but  the  druggist  to  whom  he  applied  had 
ignorantly  supplied  him  with  orpiment.  This  wholesale  system  of 
poisoning  is  one  of  the  attendant  evils  of  adulterating  articles  of 
food.  The  Bradford  lozenge  case  (Nov.  1858)  furnishes  a  remarkable 
instance  of  the  impunity  attendant  upon  acts  of  this  kind.  A  con- 
fectioner, intending  to  adulterate  lozenges  with  plaster  of  Pans, 
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mixed  with  them  a  quantity  of  white  arsenic  which  had  been  sup- 
plied to  liim  through  mistake.  I  am  informed  that  more  than  200 
persons  partook  of  those  poisoned  lozenges,  and  suffered  the  usual 
effects.  Se\'enteen  persons  died  :  twelve  from  acute  poisoning,  and 
five  from  the  secondary  effects.  A  trial  took  place,  but  the  law 
could  not  fix  the  responsibility  for  this  act  upon  any  person  ! 

It  is  in  the  state  of  yellow  sulphide  that  arsenic  is  so  commonly 
foimd  in  the  stomach  after  death  when  the  body  has  been  buried 
for  a  long  period.  This  arises  from  the  action  of  sulphuretted 
hydrogen,  generated  by  decomposition,  on  the  white  arsenic  taken 
during  life.  In  some  instances,  the  coats  of  the  stomach  and  intes- 
tines, the  liver,  diaphragm,  and  even  the  bones  of  the  spinal 
column,  may  be  thus  deeply  stained  of  a  yellow  colour. 

Symptoms  and  appearances.— The  sulphides  of  arsenic  produce 
symptoms  and  appearances  similar  to  those  caused  by  arsenious  acid  ; 
but  the  dose  required  to  destroy  life  will  vary  according  to  the  pro- 
portion of  arsenious  acid  with  which  the  sulphide  happens  to  be 
mixed.  This  is  not  a  common  form  of  poisoning ;  the  intense  colour 
given  by  the  poison  to  food  would  generally  excite  suspicion.  It 
was  with  orpiment  that  Mrs.  Smith  was  poisoned  at  Bristol  in  1835. 
('  Med.  Quart.  Rev.'  July  1835,  p.  390.)  This  poison,  owing  to  its 
colour,  may  be  given  or  taken,  by  mistake,  for  mustard  or  turmeric. 
In  a  case  which  occurred  to  Dr.  Jochner,  two  persons  partook  of 
some  porridge,  in  wlaich  orpiment  had  been  put,  by  mistake,  for 
turmeric.  They  suffered  from  continual  vomiting,  burning  pain  in 
the  stomach,  and  collapse.  One,  an  old  man,  died  in  twenty-two 
hours  ;  the  other,  a  boy,  recovered.  Evidence  of  violent  inflam- 
mation was  found  in  the  gullet  and  stomach,  the  mucous  coat  of 
the  latter  being  thickened.  There  was  a  sphacelated  spot,  one  inch 
in  diameter,  in  the  oesophagus  ;  and  another  in  the  stomach,  three 
inches  in  extent.  (Wharton  and  Stille,  '  Med.  Jur. '  p .  434. )  According 
to  Dr.  Chevers  ('  Med.  Jur.  for  India,'  p.  H),  orpiment  is  much  used 
in  India  both  as  a  medicine  and  as  a  poison.  He  refers  to  eight 
instances  in  which  this  poison  was  found,  either  in  food,  or  in  the 
stomachs  of  persons  who  had  died  under  symptoms  of  ii-ritant  poi- 
soning. The  sulphide  was  detected  in  the  remains  of  two  bodies 
after  ten  months'  interment  without  cofiins.  Orpiment  and  realgar 
are  sold  openly  in  India,  and  are  used  as  depilatories.  Orpiment 
has  been  known  to  cause  death  by  external  application  as  a  depi- 
latory (see  'Ann.  d'Hygifene,'  1834,  vol.  1,  p.  459) ;  a  result  which 
might  be  expected  from  the  quantity  of  arsenious  acid  with  which 
it  is  mixed.  There  is  a  form  of  depilatory  used,  which  consists  of 
one  part  of  orpiment,  twelve  parts  of  quicklime,  and  ten  parts  of 
starch,  made  into  a  soft  paste  with  water  (' Pereira,'  vol.  1,  p.  162) 
the  application  of  which  to  the  skin  must  always  be  attended  with 
danger. 

Another  compound,  containing  sulphide  of  arsenic,  mixed  with 
hme  and  sulphur,  is  extensively  sold  as  a  pigment,  under  the  name 
of  Kimfs  OT Naples  yellow.  It  is  of  a  pale  yellow  or  lemon  colour.  Dr. 
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Pateraon  has  reported  the  following  case  of  poisoning  with  it ;  but 
it  will  be  seen  that  the  cause  of  death  was  not  clearly  traced  to  this 
substance  :— A  girl,  sat.  18,  swallowed  a  drachm  of  King's  yellow. 
In  about  two  hours  she  began  to  vomit,  and  she  still  vomited  when 
admitted  into  the  Edinburgh  Infirmary,  i.e.  about  ten  or  twelve 
hours  after  having  taken  the  poison.  When  admitted,  there  was 
great  anxiety,  with  collapse,  coldness  of  the  surface,  and  a  scarcely 
perceptible  pulse.  On  the  day  following,  the  signs  of  irritation  in 
the  alimentary  canal  abated  under  treatment,  and  symptoms  of 
acute  bronchitis  supervened.  She  died  sixty  hours  after  having  taken 
the  poison.  Appearances  indicative  of  inflammation  were  found  iii 
the  air-passages  and  lungs  ;  but  there  was  no  sign  of  active  inflam- 
mation in  the  stomach,  and  the  intestines  were  healthy  through- 
out. There  could  be  no  doubt  that  the  immediate  cause  of  death 
was  bronchitis  ;  but  the  question  to  be  decided  was,  whether  this 
had  arisen  from  the  usual  accidental  causes,  or  whether  it  had  been 
produced  by  the  poison.  From  the  fact  that  the  mucous  mem- 
brane of  the  air-passages  has  been  occasionally  found  inflamed  in 
cases  of  arsenical  poisoning.  Dr.  Paterson  concluded  that  the  arsenic 
was  here  the  remote  cause,  and  that  the  inflammatory  action  prob- 
ably extended  by  continuity  from  the  ahmentary  canal  into  the  air- 
passages.    ('Monthly  Jour,  of  Med.  Science,'  Sept.  1846,  p.  184.) 

In  Reg.  v.  Sturt  (Lewes  Lent  Assizes,  1863),  a  novel  chemical 
question  arose  respecting  the  sulphide  of  arsenic.  There  was  some 
reason  to  believe  that  the  deceased  woman  had  died  from  the  effects 
of  arsenic  administered  in  confectionery.  White  arsenic  was  found 
in  the  stomach,  and  a  question  was  put  by  the  learned  judge,  as 
well  as  by  the  counsel  for  the  prisoner,  whetl:  er  the  confectioner 
might  not  have  used  yellow  arsenic  by  mistake  in  order  to  colour 
the  substance,  and  this  yellow  arsenic  have  been  converted  in  the 
deceased's  body  in  twenty-four  hours  into  white  !  It  need  hardly 
be  remarked  that  the  yellow  colour  is  an  essential  character  of  orjii- 
ment.  Wliite  may  be  converted  into  yellow  arsenic  in  the  dead  body, 
but  yellow  cannot  be  spontaneously  changed  into  wliite  arsenic. 

Treatment. — The  promotion  of  vomiting  with  the  administra- 
tion of  mucilaginous  liquids,  and  the  use  of  the  stomach-pump,  can 
alone  be  trusted  to. 

Analysis. — The  powdered  suli)hides  yield  a  solution  of  arse- 
nious  acid  on  boiling  them  in  water  acidulated  with  hydi'ocliloric 
acid.  They  readily  give  the  well-known  sublimates  of  metalhc 
arsenic  when  heated  with  the  cyanide  of  potassium  flux  ;  and  me- 
tallic deposits  with  the  hydrogen  apparatus.  They  also  yield  a  de- 
posit of  arsenic  when  boiled  with  copper  and  hydrochloric  acid. 

Tlie  presence  of  arsenious  acid  in  common  orpiment  may  be  also 
determined  by  boiling  it  with  chloride  of  tin  and  hydrochloric  acid. 
The  arsenic  is  immediately  precipitated  in  the  form  of  a  dark  brown 
deposit.  The  pure  sulphide,  produced  by  tlie  action  of  sulphuretted 
hydrogen  on  a  solution  of  arsenious  acid,  does  not  undergo  this 
change . 
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Common  orpiment  may  be  distinguished  in  organic  mMnres  by 
its  colour,  and  separated  as  a  sediment  by  its  gi-eat  density  As  it 
always  contains  arsenious  acid,  chloride  of  arsenic  maybe  obtained 
from  it  by  distillation  (see  ante,  p.  326).  i  ■ 

This  remark  equally  applies  to  the  yellow  arsenic  found  m  the 
stomach  or  intestines  after  death  as  the  result  of  the  conversion  of 
the  poison  "When  dried  and  distUled  with  fuming  hydrochloric 
acid  cliloride  of  arsenic  is  obtained.  The  sulphide  free  from  arse- 
nious acid  yields  no  chloride  under  these  circumstances. 

HYDBOCHLORIC  SOLUTION  OF  ARSENIC. 
(liquob  ARSENICI  HYDROCHLORICUS.) 
This  is  a  pharmacopoeial  solution  of  arsenic  in  diluted  hydro- 
chloric acid.   It  contains  four  grains  of  arsenious  acid  ui  one  liind- 
ounce  and  is  of  the  same  strength  as  liquor  arsenicalis  Mr. 
PhiUips  describes  it  as  a  liighly  poisonous  preparation,  and  from  a 
case  which  I  saw  in  Guy's  Hospital  in  May,  1857,  this  statement  is. 
correct.    A  woman  took,  in  three  doses,  tlurty  mimms  of  the  old 
preparation  over  a  period  of  twenty-four  hours.    The  quantity  of 
arsenic  thus  taken  was  not  more  than  the  tenth  part  of  a  gra%7i, 
and  yet  the  symptoms  which  foUowed  were  of  a  severe  kind,  resem- 
bling those  of  chronic  poisoning.    There  were  constriction  of  the 
throat,  pain  and  irritation  of  the  stomach  and  bowels,  tingling  and 
numbness  of  the  hands  and  feet,  loss  of  muscular  power,  and  a 
feehn*^  of  extreme  depression.  The  medicine  was  withdi'awn,  and  the 
patient  slowly  recovered.    It  seems  that  the  woman  had  not  taken 
arsenic  previously,  and  there  was  no  evidence  of  the  existence  of  a 
pecuUar  susceptibility  to  the  effects  of  this  poison.    The  quantity 
taken  was  very  small  to  have  produced  such  alarming  effects,  ihe 
medicinal  dose  of  the  new  solution  is  from  two  to  eight  mmims,  _ 

^?mJwsis.— This  compound  is  obtained  in  the  separation  of  arsenic 
from  organic  solids  by  distillation  (see  p.  326).  It  may  be  tested 
by  the  process  of  Marsh  or  Reinsch,  as  there  described.  When 
boiled  with  fuming  chloride  of  tin  it  is  decomposed,  and  metallic 
arsenic  of  a  brown-black  colour  is  precipitated.  Chlorine  may  be 
detected  in  it  by  nitrate  of  silver. 

ARSENURETTED  HYPROGEN. 

This  is  a  gaseous  poison  of  arsenic,  producing,  when  breathed  even 
in  small  quantity,  very  serious  effects  upon  the  system.  It  has  already 
occasioned  death  in  at  least  six  instances.  ('  Chem.  News,'  Dec.  26, 
1863,  p.  307,  and  '  Jahresbericht  der  Toxicologic,'  1871 ,  p.  522.)  The 
gas  is  an  artificial  product,  and  is  formed  in  a  chemical  laboratory 
in  various  ways— one  method  has  already  been  described  m  speak- 
ing of  Marsh's  process  {ante,  p.  3].6)  ;  and  its  highly  poisonous 
properties  render  it  necessary  that  caution  should  be  used  in  the 
employment  of  this  mode  of  testing.  The  gas  is  most  effectually 
decomposed,  and  prevented  from  diffusing  itself,  by  passing  it  into 
a  solution  of  nitrate  of  silver,  or  chloride  of  gold. 
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This  form  of  gaseous  arsenical  poisoning  has  been  hiiherto  purely 
accidental.  It  is  stated  that  Gehlen,  a  German  chemist,  was  killed 
by  accidentally  breathing  a  small  quantity.  Suspecting  that  the  gas 
was  escaping  from  some  part  of  the  apparatus  which  he  was  using, 
he  applied  his  nose  for  the  pm-pose  of  detecting  it ;  and  although  he 
respired  but  a  small  quantity,  probably  a  few  hundredths  of  a  grain 
of  arsenic  only,  he  was  seized  in  about  an  hour  afterwards  with 
vomiting,  shivering,  and  great  prostration  of  strength.  He  died  on 
the  ninth  day.  The  most  complete  history  of  this  kind  of  poisoning 
has  been  published  by  Dr.  O'Reilly,  of  Dublin.  I  am  indebted  to 
him  for  the  particulars  of  the  following  case. 

Symptoms  and  appearances. — A  gentleman,  for  the  sake  of  expe- 
riment, wished  to  respii-e  about  one  hundred  and  fifty  cubic  inches 
of  pure  hydrogen  gas.  It  unfortunately  happened  tliat  the  sul- 
phuric acid,  which  he  used  for  making  the  hydrogen,  was  largely 
contaminated  with  arsenic.  Immediately  after  he  had  respired  the 
,  gas,  he  was  seized  with  giddiness  and  fainting,  constant  vomiting 
of  a  greenish-coloured  matter,  and  a  dull  pain  in  the  region  of  the 
stomach.  There  was  also  complete  suppression  of  urine.  He  died 
in  about  six  days.  On  dissection,  the  liver  and  kidneys  were  foimd 
of  a  deep  indigo  colour — the  mucous  membrane  of  the  stomach 
was  easily  separated  ;  and  there  were  two  distinct  i^atches  of 
inflammation  at  the  greater  cvurvature.  There  was  a  quantity  of 
reddish-coloured  fluid  eft\\sed  in  the  chest,  in  about  ten  ounces 
of  which  Dr.  0'E,eilly  detected  arsenic  by  the  use  of  Marsh's 
process.  From  experiments  made  subsequently  on  the  sulphuric 
acid,  it  is  sui:)posed  that  the  deceased  mxist  have  inhaled  a  quantity 
of  arsenic  eqi;ivalent  to  about  twelve  grains  of  arsenious  acid. 
Another  case  of  poisoning  by  this  gas  occurred  in  England  in 
December  1836.  A  young  chemist  was  killed  by  respiring  the 
gas,  evolved  from  a  mixture  of  arsenic,  zinc,  and  sulphuric  acid. 
Death  did  not  take  place  until  twenty-four  days  after  the  accident. 
It  appears  that  in  this  instance  but  a  very  small  portion  could  have 
entered  into  the  lungs.  I  am  indebted  to  Dr.  Mouatt,  of  Calcutta, 
for  the  particulars  of  a  third  case — that  of  Prof.  Robertson,  of 
Calciitta  Medical  College,  who,  while  delivering  a  lectiu-e  on 
arsenic,  accidentally  breathed  a  portion  of  this  gas  which  was  escaj)- 
ing  from  a  Marsh's  apparatus.  The  first  symptoms  were  a  sense  of 
burning  and  of  constriction  hi  the  throat,  followed  by  rrritabiUty  of 
the  stomach,  vomiting  of  liquid,  at  first  bilious  and  afterwai-ds  coflee- 
coloured,  with  a  bm-ning  j^ain  through  the  whole  aUmentary  canal. 
Four  pints  of  bloody  unne  were  passed,  and  this,  on  examination, 
was  found  to  contain  arsenic.  There  was  constipation  of  the  bowels, 
with  fever,  a  full,  hard,  frequent  pulse,  dry,  hot,  unperspiring  skin, 
restlessness,  anxiety,  and  great  prostration  of  strength.  He  did  not 
recover  from  these  symptoms  until  the  twenty-second  day. 

Other  chemists  who  have  incautiously  breathed  the  deadly  vapour 
while  performing  scientific  experiments  have  also  suflered  from  simi- 
lar symptoms.   Dr.  Frost,  of  Aachen,  has  lately  reported  three  fatal 
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cases  with  a  minute  account  of  the  symptoms  and  appearances. 
These  occurred  accidentally  among  workmen  engaged  m  separating 
silver  from  lead  by  means  of  zinc  and  hydrochloric  acid,  ihe  latter 
was  found  to  contain  much  arsenic,  which  escaped  with  the  hydro- 
gen, and  caused  the  deaths  of  the  workmen.   ('  Vierteljahrs.  1^1  o, 

vol.'  1,  p.  269.)  ,       ^        .  , 

Analysis— The  chemical  properties  of  this  gas  have  been  already 
described.   (See  Maksh's  Process,  ante,  p.  317.)  It  is  colourless, 
possessed  of  a  disagreeable  odour  resembling  that  of  garlic,  inflam- 
mable, burning  with  a  bluish-white  flame,  and  evolving  an  abundance 
of  white  solid  vapour.  While  burning,  it  is  converted  into  water  and 
arsenious  acid.    On  cold  surfaces  it  deposits  metallic  arsenic,  sub- 
oxide of  arsenic,  arsenious  acid,  and  water.    It  is  decomposed  by 
clilorine,  forming  hydrochloric  acid  and  chloride  of  arsenic  ;  ^  also 
by  those  metallic  solutions  the  metals  of  which  have  a  weak  aflinity 
for  oxygen.    Paper  soaked  in  a  solution  of  nitrate  of  silver  and 
held  over  the  gas,  is  immediately  blackened.    If  the  gas  is  passed 
into  the  solution,  the  silver  is  reduced,  and  arsenious  acid  is  dis- 
solved.   The  gas  is  not  dissolved  by  water.      At  a  red  heat  the 
metal  is  entirely  deposited  on  the  interior  of  the  glass  tube,  and 
hydrogen  escapes.    This  is  applied  as  an  adjunct  test  in  Marsh  s 
process.    It  is  known  from  most  other  gases  in  being  totally  ab- 
sorbed by  a  solution  of  sulphate  of  copper  (Gregory).    The  specific 
gravity  of  the  gas  is  2-695.    It  contains  by  weight  96-2  per  cent,  of 
arsenic  ;  and  as  100  cubic  inches  would  weigh  82-17  gi'ains,  every 
cubic  inch  will  contain  more  than  8-lOths  of  a  grain  of  arsenic  m  a 
finely-divided  or  gaseous  state,  and  therefore  well  fitted  to  pene- 
trate into  the  blood  through  the  membrane  of  the  air-cells.  ('  Guy's 
Hosp.  Rep.'  1860,  p.  208.)   It  is  one  of  the  most  formidable  poisons 
with  which  we  are  acquainted.   No  treatment  can  save  life  when  it 
has  been  once  respired. 


CHAPTER  38. 

EFFECTS  PRODUCED  BY  METALLIC  MERCURY  AS  A  LIQUID  AND  IN  VAPOUR.  

CORROSrVB    SUBLIMATE.  TASTE  AND    SOLUBILITY.— SYMPTOMS  COiMPARED 

WrrH  THOSE  OF  ARSENIC, — SLOW  OR  CHRONIC  POISONING.—  SALFVATION 
FROM  MERCURY  AND  OTHER  CAUSES. — CANCRUM  ORIS. 

Metallic  Mercury  is  not  commonly  regarded  as  a  poison.  It 
has  been  prescribed  and  taken  in  large  doses  by  patients  sufl"ering 
from  obstruction  of  the  bowels,  without  injury  to  health  or  causing 
any  uneasiness,  except  that  which  might  arise  from  its  great  weight. 
In  a  case  of  obstruction  repoi-ted  to  the  Westminster  Medical  So- 
ciety in  1842,  half  a  pound  of  mercury  was  sAvallowed  by  a  patient  five 
days  before  death.  It  produced  no  ill  effects,  and  on  an  inspection 
of  the  body  no  mercury  was  found.    In  another  case  of  obstinate 
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constipation  a  woman,  jet.  42,  swallowed  two  pounds  of  mercury  at 
intervals !  The  mercury  remained  nine  days  in  her  body,  and  is 
said  to  have  been  perceptible  to  the  feel  tlirough  the  abdomen.  The 
last  portions  of  metal  were  passed  by  stool  on  the  fourteenth  day  ; 
but  only  five-sixths  of  the  quantity  administered  were  thus  reco- 
vered. Slight  salivation  appeared  about  this  time,  but  this  after- 
efifect  was  speedily  subdued.  (Casper's  '  Wochenschrift,'  April  12, 
3845,  p.  249.)  In  the  same  journal.  Dr.  Kerstein  relates  a  some- 
what similar  case,  in  which,  under  an  attack  of  ileus,  he  gave  to  a 
man  twenty-four  ounces  of  quicksilver,  in  four  doses — six  ounce.s 
at  each  dose.  Croton  oil  was  then  prescribed,  and  after  eight  days 
the  bowels  were  moved,  the  greater  part  of  the  metal  having  been 
passed  unchanged,  except  some  portion  wliich  had  been  converted 
into  black  oxide  (30  May,  1846). 

These  facts  must  not  lead  us  to  suppose  that  mercury  can,  in  all 
cases,  be  taken  with  impunity.  On  some  occasions  it  may  undergo 
chemical  changes  in  the  body,  and  operate  as  a  poison.  Sir  D. 
Gibb  describes  the  following  case  : — For  the  purpose  of  causing 
abortion  a  girl  swallowed  four  and  a  half  ounces  by  weight  of  mer- 
cury. It  had  no  effect  on  the  uterus,  but  in  a  few  days  she  suffered 
from  a  trembling  and  shaking  of  the  body  (mercurial  tremors)  and 
loss  of  muscular  power.  These  symptoms  continued  for  two  months, 
but  there  was  no  salivation  and  no  bhie  mark  on  the  gums. 
Lancet,'  1873,  vol.  2,  p.  329.) 

Dr.  Brown,  of  Lahore,  states  that  metallic  mercury  (pa?-a)  is 
often  used  by  the  natives  of  India  in  order  to  injure,  aggrieve,  or 
annoy  those  who  have  given  them  offence.  They  think  that  when 
mercury  gets  into  the  body,  it  can  only  come  out  again  through 
the  skin,  producing  sores  and  leprous  spots.  In  one  case  cited  by 
him  the  question  was  raised  :  Is  mercury  a  poison  ?  The  sub-assistant- 
surgeon,  to  whom  the  case  was  referred,  stated  that  in  his  opinion 
metallic  mercury  was  not  a  poison.  This  stopped  the  trial.  Dr. 
Brown  examined  the  facts,  and  very  properly  dissented  from  this 
view.  The  person  to  whom  the  mercury  had  been  given  had  red- 
ness and  swelling  of  the  gums,  and  they  bled  on  pressure  with  the 
finger.  The  woman  vomited  twice  after  taking  the  mercury,  and 
some  globules  of  the  metal  were  found  in  the  vomited  matter.  A 
conviction  was  ultimately  obtained  by  altering  the  indictment  and 
describing  mercury  as  an  '  unwholesome  drug.'  ('  Medico-Legal 
Report  of  Bengal  Presidency,'  1869,  p.  152.)  The  technical  diffi- 
culty wliich  had  been  raised  in  reference  to  the  use  of  the  term 
poison  was  thus  removed.  Although  liquid  mercury  is  not  in 
itself  poisonous,  it  is  liable  to  be  converted  into  j)oisonous  com- 
pounds in  the  body. 

Mercukial  Vapours. — Merciuy  may  pass  into  vapour  at  all 
temperatures.  In  the  trades  in  which  tliis  metal  is  used,  it  may 
thus  penetrate  into  the  system  by  slow  degrees.  The  clironic 
effects  are  manifested  by  tremors  and  paralysis  of  the  limbs — a 
state  called  shaking  palsy — giddiness,  loss  of  memory,  disturbance 
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of  the  intellectual  faculties,  salivation  and  ulceration  of  the  gums, 
colic,  aeneral  emaciation,  and  death.  A  blue  line,  as  m  chronic 
poisoning  by  lead,  may  be  found  at  the  edges  of  the  gums  Water- 
gilders,  and  the  manufacturers  of  looking-glasses,  barometers,  and 
thermometers,  are  subject  to  these  disorders.  The  frequent  con- 
tact of  mercury  with  the  hands  may  suffice  to  produce  them  m  a 
modified  degree.  A  case,  in  reference  to  the  noxious  etiects  ot 
mercurial  vapour,  is  reported  by  M.  Chevalher.  ('  Ann.  d  Hyg. 
1841,  vol.  1,  p.  389.)  It  was  alleged  that  two  childi-en  had  suilered 
seriously  in  health  in  consequence  of  the  distillation  of  mercury  being 
carried  on  in  an  apartment  below  that  in  which  they  lived.  They 
had  general  tremors  and  other  symptoms  indicative  of  mercurial 
action  ;  but  there  was  no  saUvation.  It  has  been  remarked  that 
those  who  are  subject  to  mercurial  palsy  are  not  very  hable  to  be- 
come saUvated.  M.  Chevallier  detected  mercury  m  the  dust  of  the 
apartments  on  aU  the  floors  of  the  house  ;  and  his  conclusion  was, 
that  the  disordered  health  of  the  children  was  certainly  due  to 
these  mercurial  emanations.    (See  also  'Ann.  d'Hyg.'  1847,  vol.  2, 

p.  458.)  ^  .  T 

A  remarkable  instance  of  the  noxious  effects  of  mercunai  va- 
pour was  observed  in  the  case  of  the  Trmmph,  while  conveying  a 
cargo  of  quicksilver  off  Cadiz,  in  April  1809.  By  some  accident 
^>ie  leathern  bags  containing  the  metal  burst,  and  three  tons  of  quick- 
silver vere  dispersed  through  the  vessel.  The  crew  soon  began  to 
suffer  from  salivation,  partial  paralysis,  a,nd  disorders  of  the  bowels. 
In  three  weeks  no  fewer  than  200  men  were  salivated.  Two  men 
died  from  excessive  salivation  ;  one  lost  some  of  his  teeth,  and  his 
cheeks  were  in  a  gangrenous  condition  ;  the  other  lost  the  whole  of 
his  teeth,  the  greater  part  of  his  tongue,  and  at  the  time  of  his 
death  the  lower  lip  was  in  a  state  of  gangrene.  The  interior  of  the 
ship  was  covered  with  a  black  powder,  and  the  copper  bolts  were 
mercurialised.  The  vapour  proved  fatal  to  the  animals  on  board  ; 
for  nearly  all  the  poultry,  sheep,  pigs,  mice,  goats,  cats,  and  dogs, 
and  even  a  canarv  bird,  died  from  its  influence.  (Paris  and  Fon- 
blanque,  'Med.  Jur.'  vol.  2,  p.  461.)  The  poison  in  this  case  was 
not  merely  the  vapour  of  metallic  mercury,  but  probably  in  part 
oxide  of  mercury  produced  by  friction  and  diffused  as  a  fine  dust. 

Noxious  effects  may  be  apprehended  when  any  operations  with 
metallic  mercury  are  carried  on  in  small  and  ill- ventilated  apart- 
ments, heated  to  a  temperatiu-e  above  70°.  The  best  test  for  the 
detection  of  this  vapour  is  the  suspension  of  a  slip  of  pure  gold- 
leaf  in  the  apartment.  If  mercury  be  present,  this  will  become 
slowly  whitened  by  amalgamation.  It  is  easy  to  prove  by  this  ex- 
periment in  a  closed  vessel  that  mercury  is  volatiUsed  at  all  tem- 
peratures. 

Blue  pill  and  Merturial  ovrdment  are  preparations  in  which  the 
metal  mercury  is  finely  reduced,  and  probably,  as  in  the  mixture 
of  mercury  and  chalk,  more  or  less  oxidized.  A  case  in  which  a 
woman  is  reported  to  have  died  from  taking  excessive  doses  of  blue 
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pill  is  reported  in  the  '  Medical  Times  and  Gazette  *  (vol.  1,  180", 
■p.  440).  Blue  or  mercurial  ointment,  -which  contains  nearly  half 
its  weight  of  mercury,  has  attracted  some  attention  lately  by 
reason  of  its  poisonous  effects  on  cattle.  It  is  employed  for  the 
purpose  of  dressing  sheep  in  place  of  arsenic,  and  so  much  has  been 
used  in  Lincolnsliire,  that  Mr.  Gamgee  informs  me  that  twenty- 
five  tons  of  this  ointment  had  been  sold  in  one  year  by  a  druggist 
in  Boston,  chiefly  to  farmers  !  In  March  1803,  I  was  consulted  in 
reference  to  the  death  of  many  sheep  belonging  to  a  farmer  near 
Stamford  ;  it  was  supposed  that  the  blue  ointment  employed  was 
not  pure,  but  that  it  contained  corrosive  sublimate  or  some  other 
deadly  poison.  The  sheep  were  quite  healthy,  before  the  ointment 
was  applied  as  a  dressing  for  the  fly  ;  but  soon  afterwards,  they 
began  to  die  at  the  rate  of  six  per  diem,  until  upwards  of  forty 
were  lost.  The  chief  symptoms  preceding  death  were  short  breath- 
ing with  a  peculiar  grunt  indicative  of  pain,  and  the  heads  of  the 
animals  drooped  to  the  ground.  On  inspection,  the  lungs  were 
generally  found  congested.  On  analysis  the  ointment  was  found 
quite  pure.  Mr.  Gamgee  informs  me  that  he  has  been  consulted 
in  cases  in  which  sheep  have  been  poisoned  by  repeated  dressings 
with  blue  ointment  ;  and  he  aifirms  that  ruminants  are  more  easily 
killed  by  such  an  application  than  other  animals.  He  found  that 
the  bodies  of  sheep  thus  poisoned  with  mercury  had  been  sent  for 
sale  to  the  dead-meat  markets  in  London,  and  that  they  had 
realized  more  money  than  sound  miitton  sold  in  the  coiuity  of 
Lincoln.  I  agree  with  him,  that  this  practice  of  inunction  with 
mercury  should  be  suppressed  :  it  is  not  only  injurious  to  cattle, 
but  is  often  an  unsuspected  source  of  noxious  food  to  human 
beings. 

Mercury  with  chalk  (grey  powder)  is  commonly  regarded  as  an 
innocent  medicinal  mixture  of  the  metal  with  chalk  ;  but  if  long 
kept  and  exposed  to  light,  a  portion  of  the  mercury  passes  to  the 
highest  state  of  oxidation,  and  thus  iDroduces  an  irritant  or  even 
a  poisonous  action  upon  the  system.  This  may  account  for  the 
severe  symptoms  which  have  sometimes  resulted  from  medicmal 
doses  of  grey  powder.  Drs.  Duncan  and  Seely,  who  have  investigated 
the  changes,  state  that  in  one  specimen,  which  should  have  con- 
tained 37  "5  parts  of  metallic  mercury,  4 '05  parts  had  beccmie  con- 
verted into  the  black  oxide,  and  22 '25  parts  into  red  oxide.  I  am 
informed  that  antimony  and  arsenic  have  been  detected  in  this 
medicine. 

Oases  of  mercurial  poisoning  are  not  so  frequent  as  those  of  poi- 
soning with  arsenic.  In  England  and  Wales,  in  five  years  (1803-7), 
fifty-eight  deaths  were  recorded  The  most  important  of  the  mer- 
curial poisons  is  corbosive  sublimate. 

CORHOSIVE  SUBLIMATE. 

This  substance  is  commonly  seen  under  the  form  either  of 
very  heavy  white  crystalline  masses  or  of  a  wliite  powder, 
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and  is  known  by  the  cliemical  name  of  Chloride,  Percldoride, 
Bichloride  of  Mercury  or  Mercit/ric  Cldonde.  The  term  Chloride 
has  been  and  is  now  by  many  chemists  also  assigned  to  calo- 
mel. To  prevent  any  confusion  from  scientific  chemical  nomen- 
clature, the  old  and  popular  name  of  Corrosive  Sublimate  is 
here  retained.  This  compound  is  not  often  taken  as  a  j:)oison. 
In  the  coroner's  repoi-t  for  1837-8,  there  were  about  fifteen 
fatal  cases  of  mercurial  poisoning,  in  twelve  of  wMch  corrosive 
sublimate  was  the  poison  taken.  It  is  chiefly  used  for  the  pur- 
poses of  a  bug-poison,  also  in  preserving  timber  from  the  dry- 
rot,  and  in  bronzing  gun-barrels.  It  is  freely  retailed  to  the  public 
at  the  rate  of  twopence  for  one  or  two  drachms  ;  if  exceeding  tliis 
quantity,  the  price  is  sixpence  per  ounce.  This  may  giiide  the 
witness  when  he  has  to  judge  of  the  quantity  taken,  by  the  price 
paid. 

Taste  and  solvhility. — The  taste  of  corrosive  sublimate  is  power- 
fully acrid  and  metallic,  so  that  no  poisonous  quantity  of  it  could 
be  easily  swallowed  without  the  person  becoming  immediately  aware 
of  the  fact.  It  is  very  sohMe  in  water,  hot  or  cold,  and  speedily 
sinks  in  it,  in  which  properties  it  difi:ers  strildngly  from  arsenic.  I 
have  found  by  experiment  that  one  hundred  grains  of  a  cold 
saturated  solution  hold  dissolved,  at  a  maximum,  ten  grains  of 
corrosive  sublimate  ;  and  it  is  stated  by  most  chemists  that  two 
parts  of  boiling  water  (212°)  will  dissolve  one  part  of  the  poison. 
The  Pharmacopoeial  solution  {Liquor  Hydrargyri  Perchloridi,  B.P.) 
used  in  medicine,  contains  only  half  a  grain  of  corrosive  sublimate 
with,  half  a  grain  of  chloride  of  ammonium  to  one  fluid-ounce.  Cor- 
rosive sublimate  is  also  readily  dissolved  by  alcohol  and  ether  ; 
the  latter  solvent  takes  up  one-third  of  its  weight,  and  has 
the  property  of  abstracting  it  from  its  aqueous  solution — a  principle 
which  is  sometimes  advantageously  resorted  to  for  sej)arating  the 
poison  when  dissolved  in  organic  liquids.  It  is  soluble  without 
change  in  nitric  and  hydrochloric  acids. 

The  solubility  of  corrosive  sublimate  in  an  alcoholic  liquid 
(whisky)  was  a  material  question  in  Reg.  v.  Walsh  (ICilkenny 
Summer  Assizes,  1850).  The  prisoner  had  poured  the  whisky  on 
the  poison  in  a  cup,  and  the  deceased  had  drunk  it.  It  produced 
its  usual  eftects.  Some  testimony  was  brought  to  show  that  the 
spirit  would  not  dissolve  enough  to  destroy  life,  but  this  statement 
was  confuted.  The  prisoner  had  artfully  given  some  of  the  whislcy 
shortly  before  to  another  man,  who  did  not  perceive  any  taste, 
and  did  not  sufter  any  injurious  efiects,  while  the  deceased  com- 
plained that  it  had  a  '  queer  burning  taste,'  and  that  he  felt  a 
burning  in  his  mouth  and  throat.  The  whisky  was  not,  in  fact, 
poisoned,  but  it  only  became  so  when  poixred  on  the  corrosive 
sublimate  in  the  cup  !  This  gave  some  plausibility  to  the  defence. 
('  Med.  Gaz.'  1850,  vol.  46,  p.  253.) 

Symptoms. — Acute  Poisoning. — The  symptoms  produced  by 
corrosive  sublimate  generally  come  on  immediately  or  witlun  a  few 
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minutes  after  the  poison  lias  been  swallowed.  It  differs  from  arsenic 
in  producing  by  contact  a  chemical  or  corrosive  action  on  the 
animal  membranes.  There  is  perceived  a  strong  metallic  taste  in 
the  mouth,  often  described  as  a  coppery  taste,  and  there  is,  during 
the  act  of  swallowing,  a  sense  of  constriction  almost  amounting  to 
choking  or  suffocation,  and  a  burning  heat  in  the  throat,  extending 
downward  to  the  stomach.  In  a  few  minutes  violent  pain  is  felt 
in  the  abdomen,  especially  in  the  region  of  the  stomach,  which  is 
increased  by  pressure.  Pain  in  the  abdomen  is,  however,  sometimes 
wholly  absent.  There  is  nausea,  with  frequent  vomiting  of  long 
stringy  masses  of  white  mucus,  mixed  with  blood  ;  and  this  is 
accompanied  by  profuse  purging,  the  evacuations  being  of  a 
mucous  character,  and  in  some  cases  marked  or  streaked  v/ith  blood. 
The  countenance  is  sometimes  swollen  and  flushed,  in  other  cases 
it  has  been  pale  and  anxious.  The  pulse  is  small,  frequent,  and  ir- 
regular, becoming  scarcely  perceptible  when  the  symptoms  are 
aggravated.  The  tongue  is  white  and  shrivelled — the  skin  is  cold 
and  clammy,  the  respiration  difficult ;  and  death  is  commonly  pre- 
ceded by  syncope,  convulsions,  or  general  insensibility.  The  internal 
parts  of  the  mouth,  with  the  lips,  are  white  and  swollen,  presenting 
in  some  cases  a  white  or  milky  appearance  as  if  the  cavity  had  been 
washed  with  a  solution  of  nitrate  of  silver.  It  is  worthy  of  remark 
that  on  a  few  occasions  the  tongue  andmouth  have  not  presented  these 
changes.  Suppression  of  urine  has  been  frequently  noticed  among 
the  symptoms.  It  existed  in  a  well-marked  case  of  poisoning  by 
tliis  substance  at  Guy's  Hospital.  The  patient  lived  four  days,  and 
did  not  pass  any  urine  during  the  whole  of  tliis  time.  ('  Guy's  Hos- 
pital Reports,'  April  1874,  p.  24.)  This  symptom  was  also  observed 
in  a  case  reported  by  Dr.  Wegeler  (Casper's  '  Wochenschrift,'  Jan. 
10,  184C,  p.  30),  in  which  a  youth,  set.  17,  swallowed  three  drachms 
of  the  poison,  and  died  on  the  sixth  day.  During  the  last  three 
days,  no  wvine  was  secreted.  The  case  was  otherwise  remarkable 
from  the  fact  that  no  jjain  was  experienced  on  pressure  of  the 
abdomen,  and  that  the  pulse  underwent  no  change  imtil  shortly 
before  death.  In  another  case,  reported  by  the  late  Dr.  Herapath, 
in  which  a  scruple  of  corrosive  sublimate  in  solution  was  swallowed, 
suppression  of  urine  and  salivation  came  on,  on  the  tliii'd  day,  and 
the  patient  died  on  the  ninth  day.  ('  Lancet,'  Dec.  13  and  27, 1845, 
pp.  650,  698.)  In  a  case  observed  by  Mr.  Morris,  the  quantity  of 
urine  seci'eted  was  small,  and  it  produced  a  scalding  pain  when 
voided.  ('  Prov.  Med.  Journal,'  Nov.  18,  1843,  p.  126.)  In  this 
instance  there  was  no  purging. 

As  contrasted  with  the  eSects  of  arsenic,  it  may  be  observed  : 
1,  that  corrosive  sublimate  has  a  well-niax'ked  taste  ;  2,  it  prodixces 
violent  symptoms  within  a  few  minutes  ;  and  3,  the  discharges  are 
more  frequently  mixed  with  blood.  The  symptoms  produced  by 
corrosive  sublimate,  in  the  first  instance,  resemble  those  of  cholera  ; 
if  the  person  should  survive  several  days,  they,  in  some  respects, 
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assume  tlie  chai-acter  of  dysentery — tenesmus  and  mucous  dis- 
charges mixed  with  blood,  being  very  frequently  observed. 

A  swelling  of  the  salivary  glands  and  an  increased  flow  of  saliva 
are  commonly  enumerated  among  the  symptoms,  but  these  are  by 
no  means  necessary  attendants  cn  cases  of  acute  poisoning.  Unless 
the  patient  survives  two  or  three  days,  salivation  is  not  commonly 
observed  among  the  symptoms,  and  even  in  these  cases  it  is  not 
always  met  with.  In  a  case  which  occurred  to  Dr.  Venables,  in 
which  two  drachms  of  the  poison  had  been  taken,  and  the  woman 
survived  eight  days,  there  was  no  salivation.  In  another,  reported 
by  Mr.  Wood  ('  Ed.  Med.  and  Sur.  Jour.'  vol.  51,  p.  141),  in  which 
half  a  teaspoonful  of  the  poison  was  taken,  salivation  was  profuse 
in  the  course  of  a  few  hours.  In  a  case  wliich  occurred  at  Guy's 
Hospital,  in  February  1843,  in  which  two  drachms  had  been  swal- 
lowed, salivation  commenced  in  four  hours  ;  but  this  is  by  no 
means  tlie  earliest  period.  Dr.  Percy  relates  a  case,  in  wliich  the 
saliva  was  flowing  profusely  an  hour  and  a  half  after  the  woman 
had  taken  a  dose  of  thirty  grains.  (See  '  Med.  Gaz.'  1843,  vol.  1, 
p.  942.)  In  these  instances  of  early  salivation,  it  is  alleged  that 
fcetor  of  the  breath  is  absent,  and  that  the  .salivation  is  the  result, 
not  of  absorption,  but  of  a  local  irritant  eflect  exerted  by  the  cor- 
rosive sublimate.  But  most  practitioners  will  look  merely  for  an 
effect  on  the  salivary  organs.  The  local  action  of  the  poison  is,  in 
some  instances,  suflicient  to  account  for  the  abundant  flow  of  saliva 
independently  of  the  influence  of  absorption.  In  a  case,  in  which 
half  a  drachm  of  the  poison  in  powder  was  placed  by  a  woman  on 
her  tongue,  the  saliva  soon  flowed  abundantly  from  the  mouth,  and 
the  lips  were  much  swollen.  ('  Prov.  Med.  Jour.'  Nov.  18,  1843,  p. 
127.)  This  was  undoubtedly  due  to  a  local  efi"ect  of  the  poison.  (See 
also  '  Guy's  Hosp.  Rep.'  April  1844,  p.  24.) 

As  in  the  case  of  arsenic,  the  symptoms  caused  by  this  poison 
are  liable  to  great  variation,  even  when  the  dose  is  similar.  (See 
case  by  Mr.  Ward  in  'Med.  Gaz.'  1848,  vol.  41,  p.  779.) 

In  a  case  which  was  the  subject  of  a  criminal  trial,  in  which  an 
unkno^vn  quantity  of  this  poison  was  given  in  whisky,  the  symp- 
toms were  of  a  very  marked  kind  :  there  was  a  burning  pain  in  the 
mouth  and  throat  with  inmiediate  sickness  ;  pain  in  the  stomach 
as  well  as  about  the  mouth  and  head  ;  the  vomiting  was  incessant. 
There  was  profuse  salivation  on  the  third  day,  witii  a  discharge  of 
shreds  of  corroded  membrane  mixed  occasionally  with  blood.  The 
breath  was  offensive  ;  the  tongue  swollen  and  protruding  ;  the  teeth 
were  black  ;  the  gums  and  palate  ulcerated  ;  the  salivation  con- 
tinued, the  man  became  weaker,  and  before  death  on  the  flfteenth 
day,  there  was  a  discharge  of  blood  from  his  mouth.  ('  Med.  Gaz.' 
1850,  vol.  46,  p.  254.) 

Ciironic  or  Slow  Poisoning. — The  symptoms  are  much  modi- 
fied when  the  poison  is  taken  in  small  doses  at  certain  intervals  for 
some  days  or  weeks.  There  are  colicky  pains,  with  nausea,  vomit- 
ing, general  uneasiness,  and  depression.    The  salivary  glands  then 
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become  painful,  inflamed,  and  ulcerated  ;  the  tongue  and  gums  are 
red,  swollen,  and  painful,  sometimes  ulcerated,  and  there  is  a  pecu- 
liarly offensive  smell  (foetor)  of  the  breath.  An  examination  of  the 
saliva,  by  a  process  elsewhere  described  (p.  387),  will  enable  a  medi- 
cal jurist  to  determine  whether  the  salivation  depends  on  mercury  or 
not.  The  saliva  is  one  medium  of  elimination,  and  I  have  found 
that  mercury  may  be  detected  in  it  after  the  second  or  third  day, 
even  when  the  metal  has  been  introduced  by  inunction  through 
the  skin.  A  blue  line,  like  that  observed  in  poisoning  with  lead,^is 
sometimes  found  around  the  edges  of  the  gums  where  they  join  the 
teeth.  The  patient  experiences  difficulty  of  swallo^vdng  aiid  breath- 
ing. The  constitutional  effects  are  indicated  by  looseness  of  the 
bowels,  spitting  of  blood,  cough,  general  trembling  of  the  limbs 
and  palsy,  with  low  fever  and  emaciation,  under  which  the  patient 
sinks. 

Should  the  person  survive  some  time,  salivation  or  ptyalism 
is  commonly  met  with.  This  is  one  of  the  most  marked  effects  of 
slow  or  cluronic  poisoning  by  mercury.  In  acute  cases,  it  may  show 
itself  in  persons  who  survive  two  or  three  days,  but  it  is  by  no 
means  a  certain  symptom.  In  chronic  rases  an  increased  flow 
of  saliva  is  almost  always  present.  In  placing  rehance  upon 
this  symptom,  it  must  be  remembered  that  there  are  persons 
who  are  not  susceptible  of  this  action  of  mercuiy  ;  and  further, 
that  salivation  may  arise  from  a  variety  of  causes  irrespective  of 
mercurial  poisoning.  In  some  cases,  the  salivary  glands  are  easily 
affected,  so  that  the  usual  innocent  doses  of  mercurial  medicines 
have  been  known  to  produce  salivation  to  such  a  degree  as  to  cause 
death.  Facts  of  this  kind  are  of  some  importance,  since  charges  of  | 
malapraxis  may  be  easHy  raised  in  respect  to  them.  Dr.  G.  Johnson 
met  with  a  case  in  which  three  grains  of  grey  powder  produced 
salivation  ('Sanitary  Record,'  July  1874)  ;  and  among  fatal  cases 
from  smaU  doses  of  mercurial  medicines,  the  following  may  be 
mentioned : — In  one  which  occurred  to  Sir  R.  Ohristison,  two  grains 
of  calomel  destroyed  life  by  the  severe  salivation  induced,  as  weU 
as  by  idceration  of  the  throat.  Another  was  mentioned  to  me  by 
a  pupil,  in  1839,  in  which  five  grains  of  calomel  killed  an  adult  by 
producing  fatal  salivation.  From  some  cases  related  by  Mr.  Samuel, 
of  Newark,  it  appears  that  two  grams  of  calomel,  divided  into  three 
powders,  were  given  in  the  proportion  of  one  powder  daily  (two- 
thirds  of  a  grain),  to  a  little  boy  aged  eight.  This  small  dose  pro- 
duced violent  salivation,  sloughing  and  disease  of  the  jaws,  from 
which  he  was  some  weeks  in  recovering.  In  another  instance  a 
girl,  aged  five,  took  daily,  for  three  days,  three  grains  of  mercmy 
and  chalk  powder.  Her  mouth  was  severely  afiected,  slougliing 
ensued,  and  she  died  in  eight  days.  In  athu-d  case,  a  boy,  a?t.  11, 
took  three  doses  of  this  powder,  one  of  six  grains  on  the  14th,  a 
similar  dose  on  the  17th,  and  four  gi'ains  on  the  20th,  making 
altogether  sixteen  grains  in  a  week.  Profuse  salivation  followed, 
sloughing  commenced  in  both  cheeks  and  rapidly  extended  through 
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them.  The  boy  died  in  four  days.  Pre-N-ioiisly  to  taking  the  mer- 
cury the  boy  had  recovered  from  an  attack  of  fever.  ('Lancet,'  Dec. 
20,  1851,  p.  579.)  In  a  fourth  case,  three  grains  of  blue  pill  given 
twice  a  day  for  three  days,  making  eighteen  grains,  were  ordered 
for  a  girl  aged  nineteen,  who  complained  of  a  slight  pain  in  her 
abdomen.  Severe  salivation  supervened,  the  teeth  separated,  and 
she  died  in  twelve  days.  With  respect  to  the  effects  of  corrosive 
siiblimate,  Sir  R.  Ohristison  states  that  he  has  known  thiee  grains 
only  of  this  substance,  in  three  doses,  cause  violent  salivation. 
(Op.  cit.  408. )  When  this  state  results  from  the  use  of  mild  mer- 
curial medicines  in  small  doses,  the  severe  effects  may  be  referred 
to  idiosyncrasy,  or  a  state  called  intolerance  {ante,  p.  59).  A 
person  may  die  under  these  circumstances,  either  from  simple 
exhaustion,  or  from  excessive  sloughing  of  the  throat  with  disease 
of  the  bones.  When  a  patient  has  recovered  from  the  first  effects 
of  acute  poisoning  by  corrosive  sublimate,  he  may  die  at  almost 
any  period  from  these  secondary  consequences. 

Some  quack  medicines  contain  mercurial  compoimds  in  such 
quantity  as  to  occasion  fatal  salivation.  Thus,  what  are  popularly 
termed  Worm  Lozenges,  have  destroyed  life  under  these  circum- 
stances. In  December  1853,  a  lady,  set.  46,  took  one  of  these 
lozenges  for  four  nights  in  succession.  In  three  days  she  suffered 
from  salivation,  and  her  tongue  and  gums  were  much  swollen. 
In  spite  of  treatment  she  gradually  sank  and  died  from  the  effects. 

In  Jones  v.  Faij  (Croydon  Autumn  Assizes,  1865),  an  action 
was  brought  by  plaintiff  against  a  druggist  for  supplying  him  with 
pills  containing  mercury  (blue  pill),  whereby  his  health  had  been 
injured,  o^ving  to  profiise  salivation.  It  appeared  from  the  evi- 
dence that  plaintiff  had  svaffered  severely  from  lead-colic.  He 
received  from  the  defendant  some  pills,  which  he  continued  to  take 
for  some  time.  He  was  seen  by  a  medical  man,  who  found  him 
suffering  from  profuse  salivation,  as  the  result  of  mercury.  His 
tongiie  was  swollen  and  protruded  ;  the  salivary  glands  were  red 
and  painful,  and  he  complained  of  pain  in  his  limbs  as  if  he  had 
been  beaten.  A  short  time  afterwards  some  of  the  pills  were  ana- 
lyzed, and  found  to  contain  mercury  in  the  form  of  blue  pOI.  Drs. 
Guy  and  Harley  deposed  that  mercury  was  an  improper  medicine 
in  a  case  of  lead  coHc,  and  that  the  plaintiff's  health  had  been  de- 
stroyed by  the  effects  of  the  mercurial  medicine.  In  defence,  it  was 
urged  that  no  mercury  had  been  given,  but  the  jury  declined  to 
adopt  this  theory,  and  returned  a  verdict  for  the  plaintiff,  with 
1001.  damages.  There  was  no  cause  for  the  salivation  but  the 
mercury,  and  this  had  so  exhausted  the  plaintiff'  that  he  died 
within  twenty-four  hours  after  a  verdict  had  been  returned  in  his 
favour.  The  evidence  of  salivation  was  clear  enough  in  this  case, 
but  as  the  composition  of  the  pills  was  disputed,  and  they  were 
not  analyzed  until  some  time  after  the  action  had  been  commenced, 
it  would  have  been  more  satisfactory  if  the  saliva  had  also  been 
submitted  to  analysis. 
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It  is  generally  admitted  by  toxicologists,  that  salivation  may  be 
intermittent,  i.e,  that  it  may  cease  and  reappear  without  more 
mercurial  poison,  or  any  mercurial  preparation,  being  given  in  the 
interim,  althougli  such  cases  are  rare.  As  a  matter  of  medical 
jurisprudence,  this  question  was  brought  to  an  issue  at  the  trial  of 
Butterjield,  at  Croydon,  in  1775.  The  deceased  was  supposed  to 
have  been  killed  by  the  administration  of  small  doses  of  corrosive 
sublimate,  and  the  fact  of  his  having  been  salivated  at  or  about  the 
time  of  the  alleged  administration,  was  regarded  as  a  proof  of 
poisoning.  In  the  defence,  it  was  urged  that  the  deceased  had 
been  salivated  two  months  previously,  under  a  common  mercurial 
course,  and  although  the  salivation  had  ceased  for  that  period,  it 
was  probable  that  this  was  nothing  more  than  a  recurrence  of  the 
former — it  did  not  prove  that  there  had  been  any  fresh  adminis- 
tration of  mercury  in  the  interim.  There  was  a  difference  of  opinion 
on  this  point  among  the  witnesses,  as  there  probably  would  be  in 
the  present  day,  if  each  relied  upon  his  own  personal  experience. 
However,  one  of  the  witnesses  stated  that  he  had  known  salivation 
to  recur  without  a  fresh  exhibition  of  mercury  after  the  long 
interval  of  tlwee  months,  and  the  prisoner  was  acquitted.  Cases  are 
reported  of  salivation  recurring  after  intervals  even  longer  than 
this.  One  is  quoted  by  Mr.  Swan,  in  which  salivation  recvirred 
after  an  interval  of  six  months.  ('  On  the  Action  of  Mercury,'  1847, 
P-  4.) 

It  is  proper  to  bear  in  mind  that  salivation  is  not  necessarily 
connected  with  the  administration  of  mercury,  and  therefore,  when 
taken  alone,  it  can  never  furnish  proof  of  mercurial  poisoning. 
Salivation  may  come  on  spontaneously  as  a  result  of  disease  in  the 
salivary  organs  ;  or  it  may  arise  from  simple  mechanical  causes.  Dr. 
Mulock  communicated  a  case  to  the  '  Dublin  Hospital  Gazette,'  in 
which  profuse  salivation  was  occasioned  by  the  introduction  of  a 
set  of  artificial  teeth.    (Sept.  15,  1845,  p.  35.) 

Salivation  has  sometimes  appeared  in  a  severe  form  in  the  early 
stao-e  of  pregnancy.  Dr.  A.  Farre  met  with  a  case  of  tliis  kind  in 
a  woman  who  had  had  four  children,  and  was  pregnant  with  a  fifth. 
Without  any  apparent  cause  profuse  salivation  showed  itseK  in  the 
second  month.  The  saliva  streamed  from  her  mouth  in  a  quantity 
amounting  to  three  pints  a  day.  No  mercury  had  been  given,  the 
salivary  glands  were  not  enlarged,  and  there  was  no  fretor  of  the 
breath.  This  symptom  passed  ofl'  after  quickening,  and  the 
women's  health  was  restored.  ('Trans,  of  Obstet.  Soc' vol.  15, 
1874,  p.  222.) 

Salivation  has  been  known  to  be  produced  by  many  medicinal 
substances  besides  mercury.  Thus  it  has  been  knomi  to  follow  the 
use  of  the  preparations  of  gold,  copper,  bismuth,  lead,  antimony, 
iodine,  iodide  of  potassium,  croton  oil,  opium,  prussic  acid,  c;u-- 
bolicacidC  Guy's  Hosp.  Rep.'  1870,  p.  533),  sulphuric  acid,  arsenic, 
colchicum,  foxglove,  and  cantharides.  Some  have  asserted  that  an 
oftensive  odour  of  the  breath,  a  brassy  taste  in  the  mouth,  and 
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spongy  and  ulcerated  gums,  will  indicate  the  salivation  caused  by 
mercury  ;  but  these  characters  have  been  equally  met  with  in  the 
salivation  produced  by  arsenic  and  bismuth.  ('  Prov.  Med.  Journ.' 
Oct.  22,  1845,  p.  638.)  A  case  in  which  this  question  was  material 
has  been  reported  by  Mr.  Harding.  (See  '  Lancet,'  June  13, 1846, 
p.  654.)  The  true  criterion  of  mercurial  salivation  is  the  detection 
of  mercury  in  the  saliva.  From  recent  observations  it  appears  that 
the  metal  is  eliminated  by  aU  the  fluid  secretions,  but  chiefly  by  the 
lu-ine,  saliva,  and  the  mucous  fluids  of  the  intestines.  ('Lancet,* 
1873,  vol.  1,  p.  476.)  In  doubtful  cases  of  chronic  poisoning,  the 
examination  of  the  urine  may  prove  a  great  aid  to  diagnosis. 

It  appears  from  the  researches  of  pathologists,  that  salivation  is 
not  so  readily  induced  by  mercurial  preparations  in  young  persons 
as  in  adults.  (See  'Dubl.  Med.  Press,'  May  12,  1847,  p.  296  ;  also, 
'  Amer.  Journ.  Med.  Sciences,'  April  1874,  p.  509.) 

In  addition  to  the  facts  already  detailed,  respecting  death  from 
excessive  salivation  under  the  use  of  small  doses  of  mercury,  there 
are  certain  morbid  states  of  the  body  which  appear  to  have  the 
eff"ect  of  increasing  this  action  of  the  medicine  on  the  salivary 
glands.  This  kind  of  acquired  idiosyncrasy  exists  especially 
in  that  form  of  disease  called  granular  degeneration  of  the 
kidney,  which  is  characterized  in  its  early  stage  by  albuminuria. 
Dr.  Craigie  has  observed,  that  when  given  to  persons  labour- 
ing under  symptoms  of  granular  kidney,  a  smaU  quantity  of 
mercury  induces  salivation,  and  renders  the  mouth  tender  and 
most  painful.  (' Practice  of  Physic,' ii.  1148.)  Sir  R.  Christison 
has  repeatedly  observed  that  mercurial  action  (salivation)  is  in 
these  cases  brought  on  by  unusually  small  doses  of  the  compounds 
of  mercury,  or  unusually  soon.  A  medico-legal  case  involving 
this  question  occurred  at  Reading  in  December  1845.  A  man, 
labouring  under  disease  of  the  kidneys,  had  placed  himself  in  the 
hands  of  a  person  who  promised  to  cure  him.  Part  of  the  treat- 
ment consisted  in  the  administration  of  small  doses  of  mercury. 
Profuse  salivation  came  on,  and  the  patient,  not  finding  himself 
relieved,  applied  to  a  medical  practitioner.  In  about  a  fortnight 
afterwards  the  man  died,  and  a  coroner's  inquest  was  held,  in  order 
to  determine  whether  he  had  not  died  from  improper  treatment. 
It  appeared  in  evidence  that  some  calomel  pills  were  j)rescribed,  and 
that  had  the  prescription  been  followed,  the  deceased  would  have 
taken  no  more  than  six  grains  in  the  five  days  that  he  was  under 
treatment  ;  but,  in  consequence  of  some  mistake,  he  took  eleven 
grains  and  a  quarter — i.e.  two  grains  and  a  quarter  daily  for  five 
days.  On  an  inspection  of  the  body,  the  gums  were  found  ulcerated, 
and  the  mucous  membrane  of  the  tongue,  mouth,  and  throat,  was 
in  a  state  of  intense  irritation.  Both  kidneys  were  enlarged  and 
in  a  diseased  state.  After  hearing  the  evidence  of  several  medical 
witnesses,  the  jury  returned  a  verdict  that  the  deceased  had  died 
from  natural  causes. 

Cancrum  oris. — Canker  of  the  mouth. — Corrosive  sublimate,  as 
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well  as  other  mercurial  preparations,  is  liable  to  produce  gangrene 
of  the  mouth  and  throat,  and  thus  destroy  life.    A  disease  called 
catiker,  or  gangrene  of  the  mouth,  attended  with  ulceration  of  the 
gums  and  a  falling  out  of  the  teeth,  has  been  observed  to  occur  in 
infants  and  children,  to  whom  no  calomel,  nor  any  mercurial  pre- 
paration whatever,  had  been  given.    Those  who  especially  suffer 
from  this  disease  are  children  badly  fed  and  clothed,  and  generally 
labouring  under,  or  recovering  from,  fever,  small-pox,  measles,  or 
hooping-cough.     It  is,  however,  far  more  common  as  a  conse- 
quence of  measles  than  of  other  diseases,  and  it  is  always  con- 
nected mth  a  depressed  state  of  the  vital  powers.    Several  cases 
of  cancrum  oris  have  been  reported  by  Dr.  Hennis  Green.  (See 
'  Lancet,'  Dec.  1839.)  On  these  occasions,  supposing  any  mercurial 
preparation  to  have  been  given  medicinally,  it  may  become  a 
serious  question  whether  death  actually  resulted  from  the  mercury 
acting  as  a  poison,  or  from  the  effects  of  disease.    In  some  fatal 
cases  that  have  occurred,  the  subject  has  become  a  matter  of  in- 
quiry before  coroners.    Although  salivation  and  its  consequences — 
ulceration  of  the  gums  and  sloughing,  are  not  common  among 
children  as  effects  of  mercury,  yet  it  is  clear,  from  the  facts  already 
cited  (p.  365),  that  small  doses  of    mercurial  medicines  may 
have  occasionally  a  most  violent  effect  upon  them,  and  render  the 
suspicion  of  mercurial  poisoning  probable.      Of  two  children, 
whose  deaths  were  the  subject  of  investigation  under  these  circuin- 
stances,  one  was  affected  with  hooping-cough,  and  the  other  with 
measles.    Powders  containing  calomel  were  prescribed  in  both 
cases— gangrene  of  the  mouth  supervened,  and  the  children  died. 
There  was°some  reason  to  believe,  from  the  evidence,  that  the 
mercurial  medicine  had  really  produced  the  effect  attributed  to  it, 
at  least  in  one  of  the  cases.    In  August  1840,  a  charge  was  made 
against  a  medical  practitioner  of  having  caused  the  death  of  a  child, 
aged  four  years,  by  administering  an  over-dose  of  some  mercurial 
preparation.    The  child  was  labouring  under  hooping-cough,  and 
some  medicine  was  prescribed.    On  the  fourth  day  the  child  com- 
plained of  soreness  of  the  mouth,  the  teeth  became  loose  and  fell 
out,  the  tongue  and  cheek  were  much  swollen,  and  the  child  died 
in  the  course  of  a  few  days  from  gangrene  in  the  left  cheek.  The 
answer  to  the  charge  was,  that  not  a  particle  of  mercury  had  been 
exhibited— a  fact  clearly  proved  by  the  production  of  the  prescrip- 
tion-book of  the  medical  attendant.  This,  then,  was  an  instance  m 
which  gangrene  from  spontaneous  causes  {cancrum  oris),  was  mis- 
taken for  mercurial  poisoning.    Had  the  medicine  prescribed  con- 
tained any  mercury,  a  verdict  affecting  the  character  of  the  prac- 
titioner would  probably  have  been  returned  !    (See  also  a  case  by 
Mr  Dunn,  'Med.  Gaz.'  vol.  33,  p.  57 ;  and  'Br.  and  For.  Med.  Rev. 
October  1844  p.  542.)    Dr.  Dugas  considers  that  children  betAveen 
five  and  eight'years  of  age  are  especially  liable  to  this  form  of  mercu- 
rial salivation.    ('Ed.  Monthly  Journal,'  May  1851,  p.  481.)    It  is 
worthy  of  remark,  that  in  fatal  eases,  the  popular  opinion  is  generally 
supported  by  that  of  some  medical  practitioner— showing  how  easily 
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members  of  the  profession,  as  well  as  the  public,  are  led  to  refer  the 
eftects  to  what,  in  many  instances,  is  only  an  apparent  cause.  An  im- 
portant case  of  this  kind,  in  wliich  the  medical  witness  relied  upon 
the  '  mercurial  foetor '  as  characteristic  and  distinctive,  will  be  found 
in  the  'Lancet'  (June  13,  1846,  p.  654),  One  of  the  most  common 
forms  of  chronic  poisoning  by  mercury  is  seen  in  the  action  of  mer- 
curial vapour.    (See  p.  360,  ante. ) 


CHAPTER  39. 

COEROSIVB    SUBLIMATE  FATAX     EFFECTS    OF   EXTERNAL    APPLICATION.  AB- 
SORPTION   OF    COEROSrVE    SUBLIMATE    BY  THE    SKIN. — APPEARANCES  IN 

THE   BODY    AFTER    BEATH.— QUANTITY    REQUIRED    TO    DESTROY  LIFE.  

FATAL  DOSE. — PERIOD  AT  WmCH  DEATH  TAKES  PLACE.— TREATMENT  OF 
POISONING  WITH  CORROSIVE  SUBLIMATE. 

CORROSIVE  SUBIIMATE. 

Effects  of  external  application. — Cases  of  poisoning  by  the  ex- 
ternal application  of  corrosive  sublimate  are  not  very  common.  It 
acts  tlirough  the  unbroken  skin,  and  more  powerfully  through 
ulcerated  surfaces,  producing  severe  local  and  constitutional  symp- 
toms and  even  death.    Two  fatal  cases  of  this  kind  occurred  to 
Mr  Ward,  of  Bodmin.    ('Med.   Gaz.'  vol.  3,  p.  666.)    A  man 
aged  24,  rubbed  over  every  part  of  his  body  one  ounce  of  cor- 
rosive sublimate,  mixed  with  six  ounces  of  hog's  lard,  for  the 
purpose  of  curing  the  itch.    In  an  hour  he  experienced  excru- 
ciatmg  pam  m  the  abdomen,  and  over  the  whole  of  his  body  •  he 
said  he  felt  roasted  alive  ;  he  also  suflered  from  intolerable  tliirst 
The  skin  was  found  completely  vesicated.     He  died  on  the 
eleventh  day,  haiang  laboiu-ed  under  bloody  vomiting,  purging 
and  tenesmus  (straining).    Salivation  did  not  show  itself  until 
thu'ty-six  hours  after  the  application  of  the  poison.     The  brother 
of  the  deceased,  aged  19,  rubbed  in  the  same  quantity  of  the 
poison.    The  symptoms  were  much  the  same,  but  more  aggravated 
Ihere  was  constant  vomiting,  with  complete  suppression  of  urine 
and   frequent  bloody  evacuations  ;— the  salivation  was  not  so 
severe.    He  died  on  the  fifth  day.  On  inspection,  the  stomach  was 
iound  much  inflamed,  and  partially  ulcerated.     The  small  in- 
testines were  also  gi-eatly  inflamed  throughout,  and  the  lower 
portion  of  the  colon  and  rectum  were  in  a  state  of  mortification 
ihe  bladder  was  contracted,  and  without  urine.    Thirty  lart^e 
worms  were  found  alive  in  the  stomach  and  intestines  1  (For 
another  case,  see  Niemann,  'Taschenb.  der  Arzneiw.'  p.  452  )  Mr 
de  li'icci,  of  Ballymahon,  met  with  two  cases  somewhat  similar  to 
those  of  Mr.  Ward     Two  boys,  a>t.  11  and  7  respectively,  were 
treated  by  a  quack  for  scalled  head.    This  man,  it  appears,  rubbed 
on  the  diseased  surfaces,  an  ointment  consisting  of  two  drachms  of 
corrosive  sublimate  and  one  ounce  of  tallow.     It  produced  im- 
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mediately  the  most  intense  suffering,  and  in  from  thirty  to  forty 
minutes  there  was  vomiting,  with  pain  in  the  bowels,  followed  by 
pui-ging  and  bloody  evacxiations.     The  boys  continued  to  get 
worse  until  death.    The  younger  died  on  the  seventh  day,  and  the 
elder  on  the  ninth.    There  was  no  salivation  in  either  case  :  in  the 
younger  child  there  was  an  appearance  like  cancrvm  oris  {ante,  p. 
368)  ;  in  the  elder,  there  was  a  rash  like  the  eczema  of  arsenic 
about  the  mouth.    In  the  younger  child  there  was  a  complete 
suppression  of  \irine,  while  in  the  elder  it  was  merely  diminished 
in  quantity.    On  inspection  the  morbid  changes  were  chiefly  con- 
fined to  the  stomach  and  bowels.    The  mucous  membrane  of  the 
stomach  was  injected  with  red  blood  throughout ;  'but  there  was  no 
ulceration  or  softening.    In  one  there  were  a  few  spots  of  effused 
black  blood  in  addition  to  this  injected  appearance. _   In  both,  the 
intestines  were  highly  inflamed  and  ulcerated  ;  and  in  the  younger 
there  were  twenty- three  intussusceptions  (' Chemist,'  1854,  p.  760  ; 
and  '  Dublin  Quarterly  Journal,'  Aug.  1854). 

Death  from  the  external  application  of  corrosive  sublimate  has 
been  the  subject  of  two  criminal  trials.  In  both  there  were  the 
usual  symptoms  of  irritation,  and  the  stomach  and  intestines  were 
much  inflamed.  {Beg.  v.  Welch,  Worcester  Summer  Assizes,  1845  ; 
'Med.  Gaz,'  vol.  36,  p.  608,  and  Beg.  v.  Crook,  Winchester  Lent 
Assizes,  1859. )  In  the  last  case,  a  quack  was  convicted  of  man- 
slauo-ht'er  by  applying  corrosive  sublimate  in  powder  in  improper 
quantity  to  a  cancerous  tumour  on  the  face  of  the  deceased. 
The  poison  was  absorbed  and  produced  the  usual  symptoms  and 
appearance.  Mr.  May,  of  Reading,  detected  corrosive  sublimate 
in  the  diseased  part. 

The  readiness  with  which  this  poison  acts  through  the  sound  skin 
is  proved  by  the  following  circumstance.    M.  Cloquet  plunged  his 
hands  into  a  concentrated  solution  of  corrosive  sublimate,  m  order 
to  remove  some  anatomical  preparations.    He  did  not  wash  his 
hands  afterwards  ;  and  in  about  eight  hours  he  was  attacked  with 
severe  pain  in  the  abdomen,  constriction  in  the  chest,  painful 
respiration,  thirst,  nausea,  and  inefi'ectual  attempts  at  vonutmg. 
Under  the  use  of  diluents  these  symptoms  were  removed,  but  for 
eisht  days  he  suffered  from  pain  in  the  stomach.  ('  Galtier,'  vol.  1,  p. 
567  )    There  is  reason  to  believe  that,  in  respect  to  themselves 
and  their  patients,  medical  men  are  not  sufficiently  aware  of  the 
absorbent   powers  of   the  unbroken  skin  m  contact  with  this 
poison      One  of  my  pupils,  now  in  practice,  informed  me  of 
two  cases  in  which  medical  men  applied  lotions  of  corrosive  sub- 
limate to  their  skins.    In  one  instance  the  coiTOSive  subhmate 
was  used  in  the  proportion  of  eight  grains  to  one  ounce  ot 
snirit      It  produced  immediate  and  intense  irritation,  followed 
by  vesication  and  suppuration.    He  suflered  for  several  days  from 
irritative  fever  and  tenesmus.    In  the  second  case,  from  one  to 
two  fluid  drachms  only  of  a  similar  solution  were  used,  and  the 
parts  were  immediately  bathed.    In  spite  of  this,  similar  local  and 
constitutional  symptoms  followed.      Pliysicians  of  repute  occa- 
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sionally  employ  a  solution  of  corrosive  sublimate  in  the  treat- 
ment of  skin  diseases,  hut  the  dangerous  results  of  this  practice  are 
■well  indicated  by  the  following  case,  which  occurred  in  Sept.  1871. 

A  gu'l,  £et.  9,  was  suffering  from  ringworm  spreading  over  the 
scalp.  The  physician  in  attendance  applied  to  the  scalp  a  liquid,  con- 
sisting of  eighty  grains  of  corrosive  sublimate,  dissolved  in  an  ounce 
of  alcohol.  In  a  few  hours,  the  usual  symptoms  of  acute  mercurial 
poisoning  set  in.  There  was  great  pain,  with  oedematoiis  swelling 
of  the  face  and  head,  restlessness,  sickness,  and  purging.  The  gums 
were  swollen  and  tender,  as  well  as  the  mouth  and  lips.  Vesications 
even  formed  on  the  head,  and  there  was  salivation.  The  girl  died 
on  the  fifth  day,  obviously  from  mercurial  poisoning,  as  a  result  of 
absorption  through  the  skin.  At  the  inquest,  the  medical  gentleman 
who  had  made  use  of  this  higlily  poisonous  solution  to  the  scalp,  is 
reported  to  have  said  that  its  effect  was  always  local,  and  that  cor- 
rosive sublimate  thus  applied  to  the  skin  was  never  absorbed  into 
the  system  !  The  symptoms  and  death  were  referred  by  him  to  idio- 
syncrasy. The  jury  at  the  inquest  were  not  satisfied  with  this  ex- 
planation ;  they  returned  a  verdict  that  deceased  had  died  from 
poison,  and  they  censured  the  medical  man  for  his  treatment. 
('  Pharm.  Journal,'  Sept.  9,  1871.  p.  216 ;  '  Lancet,'  1871,  vol.  2,  p. 
473,  and  'Med.  Times  and  Gaz.'  1871,  vol.  2,  p.  353.) 

The  strange  part  of  this  case  is  that  any  educated  medical  man 
•should  doubt  that  poisoning  by  corrosive  sublimate  can  take  place 
by  absorption  through  the  skin,  whether  broken  or  unbroken,  or 
that  he  should  be  prepared  to  assign  the  fatal  effects  to  idio- 
syncrasy. A  solution  in  alcohol  containing  three  fatal  doses  in  a 
teaspoonful  can  hardly  be  regarded  as  a  safe  application.  The 
cases  above  related  show  that  the  jury  took  a  common-sense  view 
of  the  matter.  Such  a  case  as  this  should  once  for  all  operate  as  a 
caution  to  medical  men  in  the  local  use  of  this  powerful  agent. 

Mr.  Annan  has  reported  an  instance  in  which  the  local  action 
of  corrosive  sublimate  appears  to  have  led  to  death  after  a  long 
period.  In  Jan.  1845,  a  shepherd,  set.  38,  had  been  employed 
several  hours  daily  in  washing  sheep  affected  with  cutaneous  disease, 
with  a  solution  of  two  drachms  of  corrosive  sublimate  in  twenty 
ounces  of  water,  in  which  muriate  of  ammonia  was  also  dissolved. 
He  was  suddenly  seized  with  sickness,  vomiting,  constitutional 
irritation,  and  after  the  lapse  of  five  days,  with  salivation,  although 
not  severe.  He  did  not  recover  for  a  fortnight.  In  six  weeks  he 
experienced  a  similar  attack  from  the  same  cause,  and  this  left  behind 
it  great  debility  and  emaciation.  He  resumed  his  occupation,  but 
was  attacked  with  wandering  pains  in  the  joints  and  diseases  of  the 
bones — as  if  from  the  secondary  effects  of  mercury  ;  and  he  died 
fourteen  months  after  the  first  attack.  ('Med.  Times,' July  25, 1846, 
p.  331.)  Of  ten  of  the  sheep,  two  died  shortly  after  the  application. 

Salivation  is  a  common  effect  of  the  external  application  of  this 
poison.  Dr.  Guerard  has  seen  ptyalism  produced  as  a  result  of 
three  corrosive  sublimate  baths  (one  ounce  of  the  poison  to  about 
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ten  gallons  of  water),  taken  at  intervals  of  three  days  ;  but  the 
eftects  produced  by  the  solution  are  never  so  powerful  or  so  dan- 
gerous as  those  which  arise  from,  the  application  of  the  poison  in 
the  form  of  ointment.  There  are  many  ointments  sold  by  quacks, 
for  the  treatment  of  skin  diseases,  which  contain  corrosive  sub- 
limate. 

When  any  mercurial  preparations  are  used  as  caustics,  salivation 
may  speedily  follow.  Breschet  observed  this  effect  in  twenty- 
four  hours  from  the  application  of  the  acid  nitrate  of  mercury  to 
the  cervix  uteri. 

Appearances  aetee,  death. — These,  as  in  the  case  of  arsenic, 
are  chiefly  confined  to  the  stomach  and  bowels.  Corrosive  subli- 
mate, however,  affects  the  mouth,  throat,  and  gullet.  The  mucous 
membrane  is  softened,  of  a  white  or  bluish-grey  colour,  and  some- 
times inflamed  ;  in  advanced  cases,  it  is  found  peeling  off  ;  that 
which  lines  the  oesophagus  is  similarly  affected,  and  partially 
corroded  and  softened.  The  mucous  membrane  of  the  stomach  is 
more  or  less  inflamed,  sometimes  in  patches  ;  and  there  are  masses 
of  black  extravasated  blood  found  beneath  it.  The  whole  cavity 
is  stated  to  have  sometimes  presented  a  slate-grey  colour  from 
the  partial  decomposition  of  the  poison  by  the  membrane  itself  ; 
and  beneath  this  the  mucous  coat  may  be  found  reddened.  Tliis 
grey  tint  of  the  mucous  membrane  has  been  considered  by  some  to 
be  a  special  indication  of  the  action  of  the  poison  on  the  living- 
mucous  membrane  ;  hnt  it  is  not  always  present.  The  slate-grey 
tint  described  by  Orfila,  and  delineated  by  Roupell,  from  their 
experiments  on  animals,  has  been  only  occasionally  observed  ;  and 
it  is  a  matter  for  consideration  whether  it  may  not  be  one  of  the 
appearances  which  are  liable  to  mislead  those  who  rely  strongly 
on  the  results  of  experiments  on  animals.  (See  'Ann.  d'Hyg.' 
JuiUet  1858,  p.  204.) 

A  case  occurred  at  Guy's  Hospital,  in  which  the  mucous 
membrane  was  simply  inflamed,  and  resembled  the  condition 
presented  in  cases  of  arsenical  poisoning.  In  a  case  which  proved 
fatal  on  the  fifteenth  day,  the  mucous  membrane  had  a  dull 
slaty  appearance.  In  another  case  the  inner  coat  presented  a 
deep  yellow  tint  (from  bile),  with  only  a  slight  redness  of  the  folds. 
M.  Lassaigne  describes  a  fatal  case  in  which  the  stomach  had  a 
deep  violet-red  colour,  and  there  was  an  effusion  of  blood  in  +he 
course  of  the  vessels  ;  but  there  was  no  ulceration.  The  coats  of 
the  stomach  are  sometimes  corroded,  and  so  much  softened,  that 
they  cannot  be  removed  from  the  body  without  laceration.  Similar 
appearances  have  been  met  with  in  the  intestines,  especially  in  the 
cfBcum.  In  Dr.  Herapath's  case,  in  which  a  scruple  was  taken,  and 
death  occurred  on  the  ninth  day,  the  mucous  membrane  of  the 
stomach  was  softened,  but  there  were  no  well-marked  appearances  of 
the  chemical  action  of  the  poison  in  this  organ.  The  crecum  had  been 
the  seat  of  the  most  violent  inflammation,  the  whole  surface  being  of 
a  dark-red  colour,  and  there  were  patches  of  sloughing  in  the  coats. 
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('Lancet,'  Dec.  27,  1845,  p.  700.)  In  the  case  of  a  man,  fet.  42,  who 
swallowed,  by  mistake,  thirty  grains  of  the  poison  dissolved,  and  who 
died  on  the  twelfth  day,  the  stomach  was  found  empty,  and  the  mu- 
cous membrane  was  of  a  dull,  dark-red  colour,  chiefly  about  the 
smaller  curvature.  It  was  softened,  and  near  the  intestinal  end  it 
was  grey,  pulpy  and  gangrenous.  In  theguUet,  the  lining  membrane 
appeared  to  have  been  stripped  ofi'  in  shreds.  The  intestines  were  in 
a  state  of  intense  inflammation,  passing  into  gangrene.  The  other 
viscera  presented  no  particular  appearance.  In  this  case  the  symp- 
toms were  manifested  in  a  few  minutes  :  there  was  a  burning  pain 
down  the  gullet  to  the  stomach,  described  as  if  the  parts  were  on  fire  ; 
there  was  no  mark  of  corrosion  in  the  mouth  ;  there  was  a  sensation 
as  if  the  throat  were  '  grown  up  ; '  and  there  was  blood  in  the 
vomited  matters  as  well  as  in  the  evacuations.  There  was  no  sali- 
vation at  any  period.  ('Med.  Times  and  Gaz.' Feb.  26,  3859,  p.  210.) 
A  case  occurred  to  Dr.  Thompson,  of  Perth,  in  which  a  man  died 
forty  hours  after  having  swallowed  two  draclims  of  corrosive  subli- 
mate in  powder.  The  mucous  membrane  of  the  stomach,  duodenum, 
upper  portion  of  the  ileum,  and  parts  of  the  large  intestines,  were 
found  of  a  brighb-red  coloiu-.  This  appearance  was  most  marked  at 
the  caecum  and  sigmoid  flexure  of  the  colon.  The  local  action  of 
the  poison  on  the  mouth  and  fauces  was  in  this  instance  consider- 
able. There  was  no  suppression  of  iirine.  ('  Edinburgh  Monthly 
Journal,'  Dec.  1851,  p.  632.)  Perforation  of  the  stomach  is  rare  as 
an  effect  of  this  poison.  There  is,  I  believe,  only  one  case  recorded 
in  which  this  appearance  was  found.  Certain  morbid  changes  have 
been  met  with  in  the  urinary  and  circulating  organs  ;  and  Mr.  Swan 
states  that  he  has  found  the  ganglia  and  branches  of  the  sympathetic 
nerve  inflamed  ;  but  these  changes  cannot  be  regarded  as  charac- 
teristic of  this  variety  of  poisoning.  Appearances  in  the  alimentary 
canal,  like  those  just  described,  have  been  seen  not  only  where  the 
case  has  terminated  fatally  ift  a  few  hours,  but  where  it  has  been 
protracted  for  six,  eight,  and  even  eleven  days.  (Chaussier, 
'  Recueil  de  Me'moires,'  p.  363.)  In  chronic  cases,  inflammation  of 
the  salivary  organs,  with  ulceration  of  the  gums,  is  met  with. 

In  a  case  which  proved  fatal  on  the  fourth  day,  the  body  was 
inspected  sixteen  hours  after  death.  The  lungs  were  somewhat 
consolidated,  as  if  from  early  pneumonia.  The  heart  was  healthy, 
and  its  cavities  were  filled  with  colourless  firm  fibrin.  The  kidneys 
were  congested.  The  bladder  was  empty  and  contracted,  and  there 
were  some  small  pink  spots  on  its  mucous  membrane.  The  mucous 
membrane  of  the  gullet  had  a  vermilion  hue;  The  stomach  pre- 
sented a  pink  colour  on  its  inferior  surface,  near  its  middle.  The 
small  intestines  were  healthy,  and  lined  with  a  thick  yellow 
mucus.  The  caecum  and  ileo-ccecal  valve  showed  signs  of  the  most 
intense  inflammation  ;  some  portions  were  of  a  deep  purplish-black 
colour,  with  patches  of  slougliing  mucous  membrane,  tinged  gi-een 
by  faeces.  The  colon  and  rectum  also  exhibited  traces  of  the  most 
violent  inflammation,  especially  the  ascending  and  transverse  por- 
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tions.  Here  were  found  oval  patches  of  sloughing  mucous  mem- 
brane, about  the  size  of  small  almonds,  and  tinged  green  by  feeces 
passing  over  them.  The  condition  of  the  cascum  here  described  has 
been  observed  in  other  cases. 

In  another  case  the  lining  membrane  of  the  moxith  and  gullet 
was  quite  healthy.  The  mucous  membrane  of  the  stomach,  to  the 
extent  of  three  inches  from  the  cardiac  opening,  was  converted  into 
a  gangrenous  mass,  having  a  corroded,  ragged  appearance,  of  a 
dusky-brown  colour,  approaching  to  black.  Around  this  the  miicous 
coat  was  reddened  ;  but  it  was  healthy  towards  the  intestinal  open- 
ing. There  were  no  morbid  changes  of  any  note  in  the  intestines. 
The  cavities  of  the  heart  were  empty.  The  whole  of  the  mucous 
membrane  of  the  air-passages  was  in  a  state  of  extreme  congestion, 
varying  from  a  deep  red  to  a  purple  colour  ;  the  smaller  air-tubes 
being  filled  with  a  frothy,  bloody  fluid.  As  there  had  been  no  sign 
of  cerebral  disturbance  in  this  case,  the  head  was  not  exanuned. 
('Med.  Gaz.' vol.  41, 1848,  p.  780.) 

Fatal  dose. — It  is  difficult  to  state  this  with  any  degree  of 
certainty,  since  it  is  only  by  accident  that  the  quantity  taken  can 
be  ascertained,  and  the  fatal  eflFects  must  vary  according  to  many 
circumstances.  A  child,  aged  3  years,  died  in  twenty-three  days 
from  the  effects  of  twelve  grains  of  corrosive  sublimate.  The 
smallest  dose  which  is  reported  to  have  destroyed  life  was  three 
gi-ains.  This  was  also  in  the  case  of  a  child,  and  the  quantity  was 
accurately  determined  from  the  fact  of  its  having  been  made  up  by 
mistake  for  tliree  grains  of  calomel,  wliich  the  physician  intended 
to  order.  (This  case  is  referred  to  in  the  '  Lancet,'  1845,  p.  297.) 
A  very  loose  and  imperfect  report,  either  of  the  same  or  of  a  similar 
case,  is  given  in  the  '  Ann.  d'Hyg.'  1835,  vol.  1,  p.  225.  It  is  there 
stated  that  three  children  lost  their  lives.  In  the  case  of  Eeg.  v. 
Bohertshaw  (Carlisle  Lent  Assizes,  1845),  there  is  reason  to  believe 
that  two,  or  not  more  than  tlu-ee  grains,  were  taken,  and  proved 
fatal  to  an  adult.  ('Med.  Gaz.'  vol.  35,  p.  778.)  In  its  power  as  a 
poison,  it  is  therefore  somewhat  similar  to  arsenic.  Persons  have 
been  known  to  recover  who  have  taken  very  large  doses,  when 
remedies  were  timely  administered,  or  when  there  was  early  vomit- 
ing. ('  Med.  Times  and  Gaz.'  Feb.  18,  1860,  p.  162.)  I  have  else- 
where reported  a  case  of  recovery  from  a  dose  of  nineteen  grains  in 
a  girl,  set.  18.  ('  Guy's  Hosp.  Rep.'  3850,  p.  213.)  In  an  instance 
reported  in  the  'Journal  de  Pharmacie,'  a  man  recovered  in  three 
days  after  having  taken  one  drachm  of  the  poison  ;  and  a  case  of 
recovery  from  a  similar  dose  is  described  in  the  '  Edinburgh  Monthly 
Journal,'  1850  (p.  380).  In  the  '  Medical  Gazette  '  (vol.  14,  p.  63), 
Dr.  Booth  mentions  a  case  in  which  an  ounce  of  corrosive  subhmate 
had  been  swallowed  after  a  full  meal  ;  and  by  timely  vomiting  the 
subject  of  this  rash  act  escaped  with  comparative  impunity.  In  a 
case  by  Dr.  Percy  ('Med.  Gaz.'  vol.  31,  p.  942),  a  girl,  aged  17,  mixed 
thirty  grains  in  coarse  powder  with  water  in  a  teacup,  and  then 
swallowed  the  liquid.   A  considerable  quantity  remained  in  the  cup. 
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Symptoms  of  poisoning  came  on,  but  the  girl  recovered.  Dr.  Percy 
doubted  whether  any  of  the  poison  had  reached  the  stomach.  A 
case  of  recovery,  after  foi-ty  grains  had  been  taken  in  whisky,  under 
circumstances  favourable  to  its  fatal  operation — i.e.  on  an  empty 
stomach — is  recorded  by  Dr.  Andrews.  ('  Cormack's  Journal,'  Feb. 
1845,  p.  102.)    The  patient  was  a  woman;  aet.  65. 

The  actually  smallest  dose  required  to  destroy  an  adrdt,  under 
ordinary  circumstances,  cannot  therefore  be  determined  at  present 
from  any  reported  facts.  The  medicinal  solution  is  used  in  doses 
varying  from  one  thirty-second  part  to  one  eighth  of  a  grain. 
Hence,  in  potency,  corrosive  sublimate  may  be  considered  as  not 
inferior  to  arsenic  ;  and  a  fatal  dose,  under  circumstances  favour- 
able to  its  operation,  may  be  assumed  to  be  from  three  to  five  grains. 
Three  grains  have  proved  fatal  to  a  child. 

A  case  occurred  in  Guy's  Hospital  in  November  1861,  in  which 
five  grains,  taken  dissolved,  destroyed  the  life  of  an  adult  in  six 
days.  A  case  is  quoted  by  the  late  Dr.  Beck,  in  which  six  or 
eight  grains  destroyed  the  life  of  an  adult.  ('Med.  Jur.'  vol.  2, 
p.  570.) 

Period  at  which  death  takes  place. — In  an  acute  case  of 
poisoning  with  this  substance,  a  person  commonly  dies  in  from  one 
to  five  days.  But  death  may  take  place  much  sooner  or  later  than 
this.    A  man  has  died  from  effects  in  three  hours  and  a  quarter. 

The  case  occurred  to  Dr.  Skegg  in  September  1861  ('Lancet/ 
February  1,  1862).  A  man,  set.  54,  swallowed  one  hundred  and 
twelve  grains  of  corrosive  sublimate  at  11  a.m.  When  seen  by  Dr. 
Skegg,  soon  afterwards,  he  was  on  the  bed  in  a  state  of  great  pros- 
tration ;  his  skin  was  blanched  and  covered  with  a  cold,  clammy  per- 
spiration ;  he  vomited  a  thick  stringy  albuminous- looking  substance. 
There  was  intense  pain  over  the  abdomen,  and  great  purging  with 
discharge  of  blood  ;  the  pulse  was  scarcely  perceptible,  the  mem- 
brane of  the  tongue  and  of  the  interior  of  the  mouth  was  perfectly 
white  from  the  local  action  of  the  poison.  White  of  egg  was  given 
freely,  and  a  mustard  poultice  applied  to  the  abdomen.  At  one 
o'clock  he  was  more  depressed.  At  a  quarter  past  two,  Dr.  Skegg 
again  saw  him,  and  found  that  he  had  just  expired.  An  inspection 
was  made  twenty-four  hours  after  death.  The  external  coat  of  the 
stomach  was  of  a  deep  red  colour.  The  mucous  membrane  in- 
ternally had  the  aj)pearance  of  a  piece  of  dark  crimson  velvet, 
owing  to  the  large  quantity  of  blood  extiavasated.  The  intestines 
here  and  there  were  reddened.  The  great  omentum  for  about  an 
inch  from  the  stomach  was  of  a  deep  crimson  hue.  The  other 
organs  were  healthy. 

In  the  second  case,  in  which  only  five  grains  of  the  poison,  dis- 
solved in  vinegar,  were  swallowed  by  a  man,  set.  25,  the  following 
symptoms  were  observed  on  his  admission  into  Guy's  Hospital. 
Immediately  after  swallowing  it,  he  felt  a  burning  heat  in  his 
throat,  and  vomited  freely.  In  two  hours  there  was  great  pain  in 
the  abdomen  ;  he  passed  blood  in  his  evacuations,  and  brought  up 
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a  thick  yellow  frothy  matter,  tinged  with  blood.  There  was  sup- 
pression of  urine.  He  died  on  the  seventh  day.  On  inspection, 
the  gullet  presented  marks  of  the  local  action  of  the  poison.  The 
mucous  membrane  of  the  stomach  was  reddened,  and  throughout 
minutely  injected.  There  was  no  appearance  of  chemical  corrosion. 
The  small  intestines  at  their  lower  part,  as  well  as  the  large  intes- 
tines, were  deeply  injected.  The  csecum  was  but  slightly  affected. 
Seven  ounces  of  the  liver,  and  one-half  of  the  stomach,  gave  only 
slight  traces  of  mercury.  The  greater  part  of  the  poison  had  no 
doubt  been  thrown  off  by  vomiting.  It  will  be  observed  that  in 
spite  of  the  removal  of  the  poison  from  the  stomach,  and  its  almo.st 
entire  disappearance  from  the  body,  the  case  proved  fatal.  ('  Guy's 
Hosp.  Rep.' 1864,  p.  183.)  Dr.  Eade  mentions  a  case  in  which  a 
man  swallowed  a  lump  of  corrosive  sublimate  ;  it  was  ejected  from 
liis  stomach  in  about  an  hour,  and  it  then  weighed  about  one  drachm. 
The  usual  symptoms  of  mercurial  poisoning  followed,  with  suppres- 
sion of  virine.  There  was  slight  salivation  on  the  fifth  day,  and  the 
man  died  on  the  eighth  day.  Mercury  was  found  in  the  liver. 
('  Lancet,'  1870,  vol.  1,  p.  303.)  A  chUd,  aged  7,  was  killed  in  three 
hours  by  eighteen  grains  of  corrosive  sublimate.  In  the  following 
instance,  reported  by  Mr.  lUingworth,  the  period,  although  in- 
ferential, was  probably  even  shorter.  A  man,  fet.  30,  was  found 
dead  on  December  4,  1842,  at  half- past  seven  a.m.  He  had 
vomited  some  half-digested  food,  mixed  with  blood  and  mucus. 
On  a  shelf  near  him  was  a  drinking-horn,  containing  about  tliree 
drachms  of  corrosive  sublimate.  It  was  ascertained  at  the  inquest 
that  he  had  died  from  the  effects  of  tliis  poison.  He  had  put 
water  into  the  drinking- vessel,  and  had  probably  swallowed  the 
poison  while  thus  loosely  suspended  ; — the  exact  qiiantity  taken 
could  not  therefore  be  ascertained.  The  deceased  was  last  seen 
alive  at  half-past  eleven  the  previous  evening — i.e.,  only  eight 
hours  before  he  was  foimd  dead.  When  discovered,  the  face  and 
the  limbs  were  cold.  From  aU  the  circumstances  it  was  inferred 
that,  even  admitting  the  deceased  to  have  taken  the  poison  im- 
mediately after  he  was  last  seen  alive,  he  could  not  have  been  dead 
for  less  than  six  hours.  This  would  carry  the  duration  of  the  case 
to  two  hours  from  the  time  of  taking  the  poison.  ( '  Med.  Gaz. '  vol. 
31,  p.  557.) 

The  most  rapidly  fatal  instance  of  poisoning  by  corrosive  sub- 
limate hitherto  recorded,  was  communicated  to  me  by  Mr.  Welch. 
In  June  1846,  a  man  mixed  some  corrosive  sublimate  (qiiantity 
unknown)  with  tea,  and  drank  it.  The  symptoms  which  followed 
were  a  sensation  of  burning  heat  in  the  moutli,  and  mucous  vomit- 
ing. He  was  insensible  when  seen  ;  and  from  the  cii-cumstances 
of  the  case,  he  must  have  died  in  less  than  half  an  hour. 

On  the  other  hand,  a  case  may  be  ]3rotracted  for  several  daj's. 
The  following  summary  will  not  only  show  this,  but  will  also  prove 
that  the  time  at  which  the  poison  destroys  life  cannot  be  inferred 
from  the  quantity  taken.    In  an  instance  referred  to  by  Niemann 
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('Tasch.  d.  Arzneiw.' p.  452),  one  ounce  of  the  poison  was  swal- 
lowed, and  the  person  did  not  die  until  the  sixth  day.  In  a  case 
related  by  Dr.  Venables,  two  drachms  of  the  poison  killed  a 
woman  in  eight  days.  In  one  reported  by  Sobemheim,  three 
drachms  did  not<kill  for  eleven  days.  A  case  is  quoted  by  Beck 
( '  Med.  Jur. '  vol.  2,  p.  570),  in  which  a  man  who  had  taken  only  six 
or  eight  grains  in  solution,  survived  until  the  twelfth  day.  In  the 
'  Edinburgh  Monthly  Journal'  (1860,  vol.1,  p.  958),  a  case  of  similar 
duration  is  reported.  The  case  was  somewhat  peculiar.  The  dose 
taken  was  from  sixty  to  eighty  grains  of  corrosive  siiblimate.  On 
the  first  day  there  was  no  complaint  of  pain  in  the  throat  or 
stomach  ;  there  was  soreness  and  pain  in  the  throat  on  the  second 
day,  and  the  mouth  and  gums  were  affected  on  the  third  day.  On 
the  eighth  day  the  man  had  apparently  recovered,  but  he  gradually 
became  weaker,  and  died  on  the  twelfth  day.  The  most  protracted 
case  of  acute  poisoning  which  I  have  met  with  is  that  which  is 
elsewhere  referred  to  {wtite,  p.  374),  in  which  death  did  not  take 
place  until  the  fifteenth  day.  In  death  from  chronic  poisoning,  the 
case  may  be  protracted  almost  indefinitely. 

Tkeatment. — If  vomiting  does  not  already  exist,  it  must  be 
excited  by  the  use  of  emetics.  (See  Treatment  of  Arsenic,  ante, 
p.  308.)  Various  chemical  antidotes  have  been  suggested  for  this 
poison  ;  and  among  these,  albumen,  both  of  the  yolk  and  white  of 
egg,  mixed  with  water  and  administered  in  large  quantity,  is  per- 
haps the  best  fitted  to  counteract  its  efiiects.  This  remedy  appears 
to  have  been  beneficial  even  when  it  was  not  taken  until  some  time 
after  the  poison  had  been  swallowed  ;  but  too  much  reliance  must 
not  be  placed  on  it.  The  removal  of  the  poison  from  the  body 
should  be  the  great  object  of  our  treatment.  Gluten  has  also  been 
used  with  benefit.  This  may  be  prepared  by  washing  flour  in  a 
muslin  bag  under  a  current  of  water.  Should  the  case  be  urgent, 
the  flour  may  be  at  once  exhibited  in  the  form  of  a  thick  paste 
mixed  with  milk  or  water.  Gluten  may  often  be  obtained  when 
albumen  is  not  at  hand.  M.  Bouchardat  states  that  Cullerier  saved 
two  hundred  patients  who  had  taken  an  overdose  of  corrosive  sub- 
limate, by  making  them  swallow,  in  twenty-four  hours,  from  seven 
to  eight  quarts  of  milk,  with  a  decoction  of  linseed  and  warm 
water  !  ('  Gaz.  Med.'  Jan.  9,  1847.)  These  antidotal  hquids  may 
be  serviceably  employed  for  the  purpose  of  favouring  the  expulsion 
of  the  poison  by  vomiting,  on  which  the  safety  of  the  patient  essen- 
tially depends. 

Sometimes  recovery  has  been  wrongly  attributed  to  the  remedy 
employed.  In  May  1862,  a  man  swallowed  eighty  grains  of  cor- 
rosive sublimate  dissolved  in  whisky  and  water.  In  ten  minutes 
violent  vomiting  occurred.  A  mixture  of  albimien  and  milk  was 
first  given,  and  in  about  twenty-five  minutes,  gold-leaf  with  re- 
duced iron  made  into  a  bolus.  Some  warm  water  had  been  pre- 
viously administered  in  order  to  clear  the  stomach  of  any  albumen 
or  mucus.    Vomiting  recurred  with  less  violence,  the  matters  being 
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mixed  with  gold-leaf.  There  was  no  salivation,  and  in  about  eight 
days  the  man  perfectly  recovered.  ('  Am.  Jour.  Med.  Sci.'  April 
1863,  p.  340.)  Dr.  Johnston  attributed  the  recovery  to  the  gold 
and  iron,  but  there  is  not  the  slightest  evidence  that  the  metals 
had  exerted  any  galvanic  action  in  decomposing  the  corrosive 
sublimate  ;  on  the  contrary,  the  particles  of  gold-leaf  rejected  after 
the  administration  of  the  antidote  were  apparently  unchanged. 
The  recovery  was,  no  doubt,  due  to  the  early  vomiting,  and  the 
free  use  of  albumen  and  milk. 

In  all  cases,  the  entire  expulsion  of  the  poison  from  the  stomach 
should  be  looked  to  by  the  practitioner  ;  and  albumen  or  gluten 
may  be  given  at  the  same  time  to  aid  the  efforts  of  vomiting.  The 
use  of  the  stomach-pump  is  of  questionable  propriety  ;  since  if  the 
mouth,  gullet  and  stomach  are  much  softened  and  corroded,  very 
slight  force  in  its  employment  might  lead  to  perforation.  In  order 
to  check  excessive  salivation,  as  a  subsequent  symptom,  Mr.  Allison 
has  recommended  small  doses  of  chlorate  of  potash.  ('  Med.  Gaz.' 
vol.  31,  p.  953.) 
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CORROSIVE  SUBLIMATE.  ANALYSIS. 

In  the  solid  state.— Cowoaive  sublimate  is  usually  seen  as  a  solid 

in  heavy  translucent  crystalline 
masses  or  in  the  form  of  a  white 
crystalline  powder.  1.  When  the 
powder  is  heated  on  platinum-foil 
or  mica,  it  melts,  and  is  volatilized 
in  a  white  vapour  without  leaving 
any  residue.  2.  Wlien  heated  in  a 
close  tube,  it  melts  and  forms  a  subli- 
mate, consisting  of  prismatic  crystals 
in  stellated  groups.  (Fig.  27.)  3.  The 
powder  is  changed  in  colour  by  the 
following  reagents  :  iodide  of  potas- 
sium produces  a  bright  scarlet,  pot- 
ash a  yellow,  and  sulphide  of  ammo- 
nium a  black  precipitate  ;  ammonia 
does  not  alter  its  colour.  4.  The 
mercury  and  chlorine  may  be  dis- 
covered by  one  process.  Mix  the 
powder  with  six  parts  of  dried  carbonate  of  soda  (obtained  by  in- 


Stellated  crystals  obtained  by  lieaciiig 
corrosive  sublimate,  magnified  30 
diameters. 
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cinerating  the  bicarbonate),  until  the  residue  in  the  reduction-tube 
fuses  and  becomes  quite  white.  A  sublimate  of  metallic  mercury  m 
distinct  and  -well  defined  globules  will  be  obtained.  (Figs.  30  and 
31,  p.  382.)  Theiveicjht  of  the  sublimate  may  be  determined  by 
the  same  method  as  that  of  arsenic  (p.  312,  ante),  and  it  may  be 
preserved  in  like  manner,  i.e.  by  hermetically  sealing  the  tube. 
Detach,  by  a  file,  the  end  of  the  tube  containing  the  fused  residue, 
which  is  chloride  of  sodium  with  some  undecomposed  carbonate. 
Digest  it  in  water  with  a  little  nitric  acid,  and  apply  heat  until  the  re- 
sidue is  entirely  dissolved  ;  then  add  to  the  solution  nitrate  of  silver. 
A  white  precipitate  of  chloride  of  silver,  insoluble  in  nitric  acid, 
will  be  at  once  produced.  The  solid  is  thus  proved  to  contain 
both  mercury  and  chlorine,  and  the  only  compound  of  these  ele- 
ments soluble  in  water  is  corrosive  sublimate. 

In  solution. — Corrosive   sublimate   is   dissolved   by  water, 


Fig.  28.  Fio.  29. 


Prismatic  crystals  of  corrosive  publi-         Crystals  of  corrosive  fubliruate  from  a 
mate  from  solution  in  water,  mag-  fcoliition  in  alcohol,  miignified  80  dia- 

nified  30  diameters.  meters. 


alcohol,  and  ether.  One  part  of  the  poison  is  dissolved  by  sixteen 
parts  of  water,  three  of  alcohol,  and  four  of  ether.  A  few  drops 
of  the  aqueous  solution  evaporated  on  a  glass-slide  yield  slender 
opaque  silky  prisms  (fig.  28).  The  solution  has  a  faintly  acid 
reaction  on  test  paper,  and  a  strong  metallic  taste.  The  crystals 
obtained  from  the  alcoholic  solution  are  larger  and  better  defined 
(fig.  29).  When  a  weak  solution  of  iodide  of  potassium  is  dropped 
on  them,  they  acquire  a  bright  scarlet  colour,  and  chloride  of 
potassiiun  is  formed.  These  characters,  which  may  be  obtained 
trom  the  minutest  ciystal  and  only  one  drop  of  solution,  prove  that 
the  body  dissolved  in  water  is  corrosive  sublimate  ;  it  is  thus 
distinguished  from  every  other  mineral  poison,  and  all  other  sub- 
stances whatever.  1.  Chloride  of  tin  added  to  a  solution  of 
corrosive  sublimate,  produces  at  first  a  white  and  then  u  black 
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precipitate  which,  after  it  has  been  boiled,  is  resolved  into  globules 
of  metallic  mercury  easily  separable  by  liltration.    The  stannous 

chloride  should  be  strong  and 
mixed  with  its  volume  of  strong 
liydrocliloric  acid.  If,  whUe boil- 
ing, the  mercurial  compound  is 
added  to  it,  there  is  an  imme- 
diate precipitation  of  metallic 
mercury.  The  same  result  is 
obtained  with  all  the  com- 
pounds of  mercury  excepting 
the  sulphide.  2.  Sulphiiretted 
hydrogen  and  sulphide  of  am- 
monium produce,  after  a  time, 
a  black  sulphide,  not  soluble 
in  alkalies  or  diluted  acids.  3. 
If  the  liquid  is  acidulated  with 
hydrochloric  acid  and  bright 
copper  foil,  A^dre,  or  gauze  is 
plunged  into  it,  the  copper  will 
soon  acquii'e  a  silvery- wliite  de- 
posit, even  in  the  cold,  but 
more  rapidly  by  heat.  When  the  copper  with  the  metallic  deposit 
is  heated  in  a  tube,  globules  of  mercury  are  obtained.  (Figs.  30  and 
31.)  The  chlorine  with  which  the  mercury  is  combined  in  the  solu- 
tion may  be  detected  by  nitrate  of  silver. 

In,  Organic  liquids. — Corrosive  sublimate  may  be  sometimes 
obtained  by  decantation  as  a  heavy  sediment  from  the  mucous  and 
bloody  contents  of  the  stomach  or  the  matters  vomited.  These 
should  be  separated,  dried,  and  weighed.  Unlike  arsenic,  corrosive 
sublimate  in  solution  is  precipitated  as  an  insoluble  compound  by 
many  organic  principles  such  as  albumen,  fibrin,  casein,  mucous 
membrane ,  also  by  gluten,  tannic  acid,  and  other  vegetable  substances. 
Thus,  then,  we  must  not  expect  to  find  it  in  all  cases  in  a  state  of 
solution  in  the  stomach.  After  removing  the  mineral  sediment, 
we  may  separate  any  of  these  insoluble  compounds,  reserving  them 
for  further  analysis. 

As  a  trial-test  for  the  presence  of  mercury  in  solution  in  the  or- 
ganic liquid,  we  ra&j  employ  copper  gauze  or  foil.  A  small  portion 
of  liquid  acidulated  with  one-fourth  part  of  hj'^drochloric  acid,  is 
brought  to  the  boiling  point,  and  a  small  piece  of  gauze  at  the  end 
of  a  fine  platinum-wire,  introduced  into  the  acid  liquid.  Tlie  cop- 
per may  acquire,  after  a  short  immersion,  a  white,  grey,  or  silvery 
tarnish.  In  cases  in  which  the  quantity  is  smaU,  the  deposit  does 
not  take  place  until  after  the  lapse  of  some  hours.  The  copper 
should  be  removed,  washed  in  water  and  alcohol,  and  dried  and 
examined  by  a  low  power  of  the  microscope.  The  deposit  of  any 
white  metal  on  the  copper  will  then  be  perceptible.  It  may  be 
rolled  into  a  cylinder  and  heated  in  a  dry  reduction-tube,  when 
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30.  Mercury  sublimed  in  globules,  in  a  re- 

duction-tube. 

31.  The  same,  mapuifled. 
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minute  globules  wiU  appear  as  a  sublimate.  (See  fig.  32. )  The 
sublimate  in  the  tube  should  be  examined  with  a  microscoj)e,  and  the 
copper  should  in  all  cases  be  heated, 
whether  the  red  colour  of  tliis  metal 
appears  to  be  covered  or  not  by  any 
deposit. 

The  metallic  deposit,  if  any,  as 
well  as  the  globules,  should  be  ex- 
amined at  once.  Mercury  is  volatile  at 
all  temperatures,  and  in  twenty-four 
hours  a  thin  metallic  film  may  dis- 
appear. I  have  known  this  to  occur 
in  a  summer's  day  ; — while  arsenic 
remains  fixed  on  the  metal  for  many 
years. 

Reinsch  found  that  one  part  of 
corrosive  sublimate  in  1,000  parts 
of  water,  mixed  with  hydrochloric  ^"'^''^^'''nedi^S^m!^^?' 
acid,  gave  immediately,  to  a  small 

surface  of  copper,  a  white  metallic  film  ;  in  5,000  parts  of  water, 
without  the  addition  of  hydrochloric  acid,  there  was  no  deposit 
in  the  cold,  but  the  copper  acquired  a  golden-yellow  colour 
on  boiKng.  When  boiled  in  a  solution  to  which  hydrochloric 
acid  had  been  added,  it  turned  grey,  becoming  covered  with  a  thin 
film  of  mercury  even  when  the  quantity  of  water  amounted  to 
from  12,000  to  15,000  parts.  (Gmelin's  '  Chemistry,'  vol.  6,  p.  57.) 
Although  these  experiments  refer  rather  to  the  effect  of  dilution 
than  the  smaUness  of  quantity  detected,  I  entertain  no  doubt  from 
the  results  which  I  have  obtained,  that  copper  thus  employed  con- 
stitutes the  most  delicate  test  for  separating  mercury  from  corro- 
sive sublimate.  A  quantity  of  corrosive  sublimate  amounting  to 
about  the  144th  part  of  a  grain  difi"used  in  8,000  times  its  weight 
of  water,  gave,  in  twenty- four  hours,  evidence  of  the  presence^  of 
mercury.  This  appeared  to  me  to  be  near  the  limits  of  the  process 
for  detecting  mercury. 

In  the  event  of  mercury  being  thus  readily  detected,  we  may 
next  seek  for  corrosive  sublimate.  The  viscid  mucous  liquid  may 
be  submitted  to  dialysis  like  arsenic  {ante,  p.  149).  After  a  few 
hours,  a  clear  liquid  will  be  thus  obtained  which  may  be  con- 
centrated by  evaporation,  filtered  and  introduced  into  a  stoppered 
tube.  We  then  add  to  it  its  volume  of  pure  ether,  and  agitate  the 
liquid  at  intervals  for  half  an  hour.  Allow  the  liquid  to''  subside 
pour  ofi"  the  ether  into  a  dial-glass  or  watch-glass,  and  submit  it  to 
spontaneous  evaporation.  As  the  ether  passes  off',  the  corrosive 
sublimate  will  be  deposited  in  white  silky-looking  prisms.  These 
may  be  purified  by  solution  in  water  if  necessary,  and  again  crys- 
tallized. Corrosive  sublimate  may  thus  be  separated  from  arsenic 
and  other  mineral  poisons  in  solution.  Its  properties  may  then  be 
determined  by  the  application  of  tests  to  the  solid  or  solution  as 
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already  described  {ante,  p.  381).  The  crystals  touched  with  a  solu- 
tion of  iodide  of  potassium  will  produce  a  scarlet  colour. 

When  tlie  quantity  of  corrosive  sublimate  in  solution  is  very 
small,  ether  may  fail  to  separate  it.  In  this  case,  the  dialysed 
liquid  may  be  treated  with  the  fluid  tests  as  described  at  p.  381. 
Chloride  of  tin  and  nitrate  of  silver  will  give  the  reactions  for 
mercury  and  chlorine,  if  any  detectable  quantity  of  the  poison  is 
dissolved  in  the  organic  liquid. 

Let  us  suppose  that  the  dialysed  liquid  contains  no  trace  of  a 
mercurial  compound,  then  there  is  no  corrosive  sublimate  dissolved. 
We  must  then  direct  our  attention  to  the  analysis  of  the  insoluble 
matters  removed  from  the  organic  liquids.  These  may  be  boiled  in 
distilled  water,  the  liquid  filtered,  and  tried  by  agitating  it  with  its 
volume  of  ether.  It  will  be  found,  when  the  analysis  has  not  been 
long  delayed,  that  most  of  the  compounds  which  corrosive  sublimate 
forms  with  organic  matter,  yield  commonly  a  sufl&cient  quantity  for 
detection  "by  boiling  them  in  water.  Should  water  fail  to  extract 
the  poison,  the  svibstance  may  be  brought  to  dryness  and  heated 
with  nitro-muriatic  acid,  until  all  the  organic  matter  is  decomposed, 
and  the  surplus  nitric  acid  expelled.  The  residue  may  then  be 
digested  in  water,  and  tested  for  merciu-y  by  the  aid  of  copper 
gauze  and  hydrochloric  acid  (p.  382).  This  is  also  the  process  to 
be  pursued  with  all  organic  solids  supposed  to  contain  the  poison. 
The  discovery  of  corrosive  sublimate  in  small  quantity  in  an  organic 
liquid  (medicine),  in  the  matter  vomited,  or  the  contents  of  a 
stomach,  does  not  necessarily  prove  that  it  has  been  administered 
as  a  poison,  or  with  criminal  intention.  It  is  sometimes  used  medi- 
cinally ;  but  only  in  solution,  and  in  very  small  doses. 

The  galvanic  process,  or  a  combination  of  gold  with  zinc,  has 
been  frequently  employed  in  place  of  copper  for  the  separation  of 
mercury  from  organic  liquids.  A  layer  of  thin  gold 
foil  is  wound  round  a  sUp  of  zinc  foil  in  a  spiral  form, 
as  represented  in  fig.  33.  This  is  suspended  by  a 
thread  in  the  organic  liquid,  acidulated  slightly  with 
hydrochloric  acid.  It  is  allowed  to  remain  immersed 
for  some  hours  if  necessary,  in  a  warm  place,  or  the 
liquid  may  be  gently  heated  and  set  aside  -with  the 
small  galvanic  pile. 

If  any  soluble  mercurial  poison  is  present,  even  in 
small  quantity,  the  gold  will  sooner  or  later  lose  its 
coloiir  and  become  whitened,  while  the  zinc  will  be 
wholly  or  in  part  dissolved.    The  slip  of  gold  foU  is 
washed  in  water  and  afterwards  in  etlier,  and  dried. 
It  should  be  divided  into  two  equal  portions.  One 
A  layer  of  gold-  gi^ould  be  submitted  to  heat  in  a  tube,  when  globules 
fon  round '/inc.      mercury  will  be  obtained  (fig.  31)  ;  the  other  should 
be  heated  in  a  few  drops  of  concentrated  nitric  acid, 
until  the  gold  has  reacquired  its  yellow  colour.     On  evaporat- 
ing the  excess  of  nitric  acid,  and  adding  a  solution  of  chloride 
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of  tin,  a  dark  grey  precipitate  of  metallic  mercury  is  thrown 
down. 

It  may  be  remarked  that  sublimed  mercury  is  wholly  unlike  any 
other  volatile  substance.  The  perfect  sphericity  of  the  globules, 
their  silvery  wliiteness  by  reflected,  and  complete  opacity  by  trans- 
mitted, light,  at  once  identify  them  as  metallic  mercury.  This 
subhmate  differs  from  that  of  arsenic  in  the  fact  that,  when  heated , 
it  is  resublimed  in  globules  without  change.  It  is  not  oxidized 
(like  metallic  arsenic),  by  heating  it  in  a  reduction-tube,  but  is 
simply  transferred  with  its  metallic  lustre  from  one  part  of  the  tube 
to  another. 

The  yellow  colour  of  the  gold  may  not  have  been  concealed  by 
the  mercurial  deposit,  owing  perhaps  to  its  great  tenuity.  Hence 
it  is  always  proper  to  heat  the  gold  in  a  reduction- tube  before 
coming  to  the  conclusion  that  mercurj'  is  really  absent.  The 
tube  itself  may  not  show  a  sublimate  to  the  naked  eye,  owing  to 
the  minuteness  of  the  globules,  and  to  the  fact  of  their  beinc 
much  scattered.  In  all  cases  it  should  be  examined,  at  first  with 
a  low,  and  subsequently  with  a  high  power  of  the  microscope. 
Minute  strings  of  globules,  varying  from  the  8,000th  to  the 
16,000th  of  an  inch  in  diameter,  may  thus  be  detected.  They  are 
frequently  deposited  in  a  kind  of  chain  in  any  minute  crack  or 
line  on  the  interior  of  the  glass  reduction-tube.  (See  fig.  31,  p.  382.) 
In  the  event  of  a  doubt  existing  respecting  the  mercurial  nature  of 
the  sublimate,  the  following  experiment  will  remove  it.  Cutoff  with 
a  file  the  portion  of  glass  on  which  they  are  deposited  ;  introduce 
this  into  a  wide  short  tube,  with  a  few  drops  of  hydrochloric  and 
half  the  quantity  of  nitric  acid.  Heat  the  acid  Uquid,  and  carry 
it  to  dryness  on  a  sand-bath.  White  prismatic  crystals  of  corrosive 
sublimate  will  remain,  if  the  sublimate  was  of  a  mercurial  nature, 
and  too  great  a  heat  has  not  been  applied.  On  touching  the  white 
residue  cautiously  with  a  drop  of  solution  of  iodide  of  potassium, 
the  crystals  will  acquire  a  scarlet-red  colour.  ' 

Another  method  may  be  adopted.  Place  the  suspected  organic 
liquid  in  a  small  golden  capsule.  Acidulate  it  slightly  with  hydro- 
chloric acid,  and  touch  the  gold,  through  the  acid  liquid,  with 
a  slip  of  pure  zinc  foil.  Mercury  will  be  deposited  in  a  'white 
silvery  stain  on  the  gold,  wherever  the  two  metals  have  come  into 
contact.  Wash  out  the  capsule  with  distilled  water,  and  add  a  few 
drops  of  strong  nitric  acid.  Pernitrate  of  mercury  is  thus  obtained 
which  may  be  tested  by  the  processes  required  for  the  detection  of 
the  persalts  of  mercury  (p.  400).  Dilution  interferes  with  this  pro- 
cess, hence  it  is  desirable  to  concentrate  the  liquid  as  much  as  pos- 
sible. One-sixteenth  of  a  gi-ain  of  corrosive  sublimate,  dissolved 
in  sixteen  ounces  of  water,  gave  no  deposit  on  gold  foil  with  zinc  • 
but  when  the  same  quantity  was  dissolved  in  one  ounce  of  the 
organic  liquid,  metallic  mercury  was  separated,  and  its  properties 
demonstrated  in  less  than  half  an  hour. 

Absorbed  mid  eliminated  mercury. — Although  absorbed  mercury 
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like  other  metals,  is  eliminated  from  tlie  system,  yet  its  elimination 
through  the  ordinary  secretions  appears  to  be  slow,  and  subject  to 
some  uncertainty  with  respect  to  the  time  at  which  it  commences, 
as  well  as  to  the  duration  of  the  process. 

In  the  search  for  mercury  in  living  persons  labouring  under  the 
effects  of  this  poison,  a  large  quantity  of  urine  should  be  examined, 
and  an  analysis  made  at  intervals.  The  urine  should  be  evaporated 
to  dryness,  and  the  dry  residue  or  extract  treated  by  the  following 
process,  whioh  is  the  same  as  that  required  for  the  tissues.  From 
foiu'  to  eight  oimces  of  the  liver  or  other  organs  should  be  dried, 
broken  up,  and  then  boUed  untU  dissolved,  in  one  part  of  pure 
hydrochloric  acid  and  four  parts  of  water.  The  acid  liquid  may  be 
strained  through  linen,  and  the  residue  pressed.  The  liquid,  if  in 
large  quantity,  should  now  be  concentrated  by  gentle  evaporation, 
and  while  still  warm,  treated  with  copper  in  the  manner  already 
described  (ante,  p.  382). 

Most  of  the  common  medicinal  preparations  of  mercury  are  in  an 
insoluble  form.  So  far  as  the  tissues  are  concerned,  the  chemical 
resiilt  would  be  the  same  whether  the  mercury  was  taken  in  a  dis- 
solved or  undissolved  state. 

The  efficiency  of  this  method  of  detecting  mercury  when  ab- 
sorbed and  deposited  in  the  tissues,  is  indicated  by  the  following 
fact.  In  an  alleged  case  of  poisoning  (May  1864)  a  chUd  died 
after  an  illness  of  twenty-two  hours.  Fourteen  hours  before  death, 
two  gi-ains  of  calomel  had  been  given  to  it.  This  had  caused  much 
purging,  and  mercury  was  found  in  one  of  the  last  evacuations 
j)assed.  Four  ounces  of  the  liver  were  treated  with  hydrochloric 
acid  and  water,  and  a  small  piece  of  pure  copper  placed  in  the  acid 
liquid  while  warm,  and  kept  there  for  about  forty-eight  hours.  It 
acquired  a  slight  silvery  lustre,  and  globules  of  mercury  were  ob- 
tained from  it  by  sublimation. 

If  arsenic  should  be  present  in 
the  tissues  at  the  same  time,  and 
the  acid  mixtm-e  is  boded,  arsenic 
and  mercury  will  be  deposited 
together  ;  and  when  the  copper  is 
heated,  the  globules  of  mercury  wdl 
be  obtained  nucleated  or  intermixed 
with  octahedral  crystals  of  arsenious 
acid  (fig.  34).  In  a  case  of  exhuma- 
tion after  twenty-one  months'  burial, 
these  mixed  sublimates  were  obtained 
by  the  examination  of  the  rectum  of 
the  deceased.  {Reg.  v.  Bacon,  Lin- 
coln Summer  Assizes,  1857.)  It  ap- 
peared in  evidence  that  arsenic  had 
been  administered  to  the  woman  a 
day  or  two  before  her  deatli,  and  a 
dose  of  calomel  had  been  prescribed  more  recently.  This  accounted 
for  the  presence  of  the  mixed  sublimates.  When  mercury  and  arsenic 
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Mbced  sublimates  o£  mercury  and 
arsenious  acid,  magnified. 


ELIMINATION  BY  THE  SALIVA. 


are  thus  associated  in  organic  liquids,  the  arsenic  may  be  en- 
tirely separated  from  mercury  by  the  distillation  process  (ante,  p. 
325. ) 

In  the  living  body,  mercury  is  eliminated  by  the  saliva  as  well 
as  by  the  urine.    About  one  drachm  of  this  fluid  will  suflSce  for 
the  detection  of  the  metal  by  the  following  process.    Acidulate  the 
sahva  with  one-foiu-th  of  its  volume  of  pure  hydrocliloric  acid. 
Immerse  in  this  a  portion  of  copper  gauze,  about  the  sixteenth  of 
an  inch  square,  attached  to  a  fine  platinum  wire.    Place  the  tube 
containing  the  liquid  in  a  warm  place  for  a  few  hours.    If  merciuy 
is  present  in  the  saliva,  the  copper  gauze  will  be  whitened.  Other 
portions  may  be  then  introduced  until  the  mercury  ceases  to  be 
deposited.    The  pieces  of  copper  should  be  washed  in  water  and 
ether,  dried,  and  examined  by  a  low  power  of  the  microscope,  and 
then  heated  in  a  small  reduction-tube.     Globules  of  mercury 
visible  under  the  microscope  will  then  be  obtained.     In  a  case  of 
inunction  with  mercury,  the  metal  was  thus  detected  in  the  saliva 
on  the  third  day.     There  was  painful  swelling  of  the  salivary 
glands,  with  the  peculiar  metallic  taste  produced  by  mercury.  This 
analysis  of  the  saliva  may  not  only  furnish  evidence  that  the 
patient  is  under  the  influence  of  mercurial  poison,  but  it  will 
prove,  in  a  case  otherwise  doubtful,  whether  the  salivation  from 
which  a  person  is  sujfering  is  owing  to  mercury  or  some  other  cause. 
An  examination  of  the  saliva  should  be  made  in  other  cases  of 
metallic  poisoning,  as  arsenic,  antimony,  and  other  metals  might  be 
thus  detected  in  the  act  of  elimination  from  the  living  body.  As 
mercury  is  not  a  constituent  of  the  human  body,  the  discovery  of  it 
in  the  tissues  proves  that  it  must  have  been  received  ab  extra. 

By  one  or  other  of  the  processes  above  mentioned  we  may  be 
able  to  show  the  presence  of  mercury,  but  not  of  corrosive  sub- 
limate, m  the  body.    Whether  the  mercurial  compound  had  acted  as 
a  poison  or  not,  must  be  determined  from  symptoms  and  appear- 
ances ;  whether  it  had  been  given  or  taken  as  a  medicine  or  not  is  a 
conclusion  which  must  also  be  determined  from  other  circumstances 
The  proof  that  the  merciuy  was  really  in  the  form  of  corrosive 
sublimate  could  only  be  derived  from  the  discovery  of  some  undis- 
solved portions  of  the  solid  poison  in  the  stomach  or  its  contents  or 
from  an  actual  separation  of  the  poison  itself  by  means  of  ether.  '  If 
thus  obtained  after  filtration  of  an  organic  liquid,  it  would  show  its 
presence  in  the  form  of  a  soluble  salt :  all  the  soluble  salts  of  mercury 
are  poisonous,  and  are  rarely  used  internally  as  medicines.  If 
undissolved,  the  absorbed  mercury  may  have  been  derived  from  some 
mercurial  medicine  innocently  taken  by  the  deceased.    Nothino-  is 
more  common  than  to  discover  traces  of  mercury  in  the  stomach 
bowels,  liver,  kidneys,  or  other  organs  of  a  dead  body.     No  im- 
portance  can  be  attached  to  this  discovery  in  the  absence  of  evidence 
that  the  deceased  has  actually  suflFered  from  symptoms  of  mercurial 
poisoning.    As  to  the  mercury  found  in  the  tissues,  it  may  have 
been  derived  from  a  soluble  or  insolubb  medicinal  compound  or 
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from  exposure  to  the  vapours  of  the  metal,  or  of  its  salts  iii  various 
trades. 

A  person  may  die  from  the  effects  of  corrosive  sublimate,  and 
none  of  the  poison  may  be  found  in  the  stomach,  and  no  mercury 
found  in  the  tissues.    A  case  of  this  kind  occurred  to  me  some  years 
since  at  Guy's  Hospital.  Owing  to  corrosive  sublimate  readily  com- 
bining with  the  mucous  membrane,  it  is,  however,  more  likely  to  be 
detected  than  arsenic.   In  a  well-marked  case,  which  occurred  to  Mr. 
Watson,  where  two  drachms  killed  a  person  in  six  days,  none  was 
found  on  a  chemical  analysis  of  the  contents.   In  a  case  in  which  two 
drachms  were  swallowed,  and  the  man  died  in  four  days,  no  mercury 
was  detected  in  the  stomach  or  tissues  ;  and  in  another,  in  which  a 
similar  quantity  was  taken,  and  death  occurred  on  the  fouHh  day, 
the  stomach  and  tissues  were  examined  by  the  galvanic  gold  test  ; 
but  not  a  trace  of  mercury  could  be  detected  in  them.    A  case  oc- 
curred to  Dr.  Wegeler,  in  which  a  young  man  poisoned  himself  with 
three  drachms  of  corrosive  sublimate,  and  died  on  the  sixth  day ; 
none  of  the  poison  could  be  detected  in  the  stomach  or  intestines. 
(Canstalt's  '  Jahresbericht  fiir  1846,'  bd.  v.  p.  81;  and  Wharton  and 
StiUe's  '  Med.  Jour.'  1855,  p.  440.)  In  Dr.  Geoghegan's  case,  m 
which  a  large  dose  was  taken,  and  the  man  died  on  the  fifteenth 
day,  the  mouth,  stomach,  and  intestines,  as  well  as  liver,  spleen, 
and  kidneys,  were  submitted  to  analysis  ;  but  there  was  no  trace  of 
mercury,  either  in  the  fi-ee  or  absorbed  state.  {Beg.  v.  W alsh,  '  Med. 
Gaz.'  1850,  vol.  46,  p.  255.)    Referring  to  what  has  elsewhere  been 
said  on  the  elimination  of  mercury,  these  facts  corroborate  the  view 
of  M.  L.  Orfila— namely,  that  in  acute  poisoning  by  this  mineral,  if 
the  person  survives  fifteen  days,  it  is  probable  that  no  trace  of  the 
metal  will  be  found  in  the  body,    '  The  experts  will,  however,'  he 
remarks,  '  commit  a  gross  error  if  they  conclude  from  this  that  there 
has  been  no  poisoning.'    ('  Comptes  Rendus,'  Jan.  15,  1852;  and 
Wliarton  and  StiUe,  'Med.  Jur.' p.  441.) 

Quantitative  Anaxysis.— If  the  poison  be  entu-ely  m  a  soluble 
form,  we  may  procure  the  corrosive  sublimate  from  a  measured 
portion  of  liquid  by  the  use  of  ether,  and  calculate  the  remainder 
proportionably.  If  it  be  in  an  insoluble  form,  we  must  then  pursue 
the  process  elsewhere  described,  and  precipitate  it  entu-ely  by 
chloride  of  tin,  purifying  the  mercury  by  boiling  it  first  in  potash, 
and  secondly  in  hydrochloric  acid.  For  every  100  gi-ams  of  metalhc 
mercury  obtained,  we  must  allow  135  grains  of  crystalhzed  corrosive 
sublimate  to  have  been  present.  Lassaigne  advises  the  use  of  sul- 
phuretted hydi'ogen.    ('  Ann.  d'Hyg.'  Juillet  1858,  p.  204.) . 
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CALOMEL. 

This  substance,  also  called  chloride  or  sub-chloride  of  mercury, 
although  commonly  regarded  as  a  mild  medicine,  is  capable  of  de- 
stroying Hfe,  even  in  comparatively  small  doses.  Several  cases  have 
been  already  referred  to,  in  which  excessive  salivation,  gangrene  of 
the  salivary  organs,  and  death,  have  followed  as  a  result  of  idio- 
syncrasy from  the  medicinal  dose  of  a  few  grains  (p.  365).  There 
is  a  case  reported  in  the  'Medical  Gazette'  (vol.  18,  p.  484),  in 
which  a  boy,  set.  14,  was  killed  in  about  three  weeks  by  a  dose  of 
only  six  grains  of  calomel.  It  is  singular  that  in  this  case  neither 
the  teeth  nor  the  salivary  glands  were  affected  ;  still,  considering 
the  effects  of  calomel  in  other  instances,  it  seems  most  probable 
that  the  ulceration' and  gangi'ene  of  the  face,  which  followed,  were 
due  to  it.  Pereira  mentions  the  case  of  a  lady  who  was  killed  by 
a  dose  of  twenty  grains  of  calomel.  She  had  previously  taken  a 
moderate  dose  without  a  sufficient  effect  being  produced.  Sobern- 
heim  states  that  a  girl,  set.  11,  took  in  twenty-four  hours,  eight 
grains  of  calomel  for  an  attack  of  croup,  and  died  in  eight  days 
from  inflammation  and  ulceration  of  the  mouth  and  throat.  In 
another  instance,  which  occurred  to  Lesser,  fifteen  grains  of  calomel 
produced  similar  effects,  with  excessive  salivation  ;  and  this  patient 
also  died  in  eight  days.  Meckel  relates  that  twelve  grains  have 
destroyed  life.  {'  Lehrbuch  der  Ger.  Med.'  p.  267.)  Two  cases  of 
death  from  calomel,  in  children,  are  recorded  in  the  '  Registration 
Returns  for  1840.' 

There  are  many  other  fatal  cases  on  record,  and  the  facts  seem 
to  leave  no  doubt  that  calomel  may,  in  large  doses,  act  as  an  irritant 
poison.  It  was  supposed  that  these  effects  might  be  ascribed  to  the 
calomel  being  adulterated  with  corrosive  sublimate ;  but  this 
supposition  is  not  well  founded.  It  has  also  been  suggested  that 
calomel  might  be  converted  into  corrosive  sublimate  by  the  free 
hydrochloric  acid  present  in  the  stomach  ;  but  the  small  proportion 
in  which  this  acid  exists  is  adverse  to  this  suggestion.  ('  Ed.  Med 
and  Surg.  Joum.'  vol.  49,  p.  336.) 

Analysis. — 1.  Calomel  is  insoluble  in  water,  alcohol,  and  ether. 
By  either  of  the  latter  liquids  corrosive  sublimate  may  be  detectecl 
and  separated  from  it.  2.  Wlien  heated  on  platinum  or  mica,  it 
is  entirely  volatilized.  3.  Potash  and  ammonia  render  it  black. 
4.  Heated  with  dry  carbonate  of  soda,  it  yields  a  subHmate  of 
metallic  mercury  in  globules,  and  leaves  a  white  residue  of  chloride 
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of  sodium,  which  may  be  examined  by  the  same  process  as  the 
residue  of  corrosive  sublimate  (aiite,  j).  381).  It  is  instantaneously 
reduced  to  the  state  of  metallic  mercury  when  added  to  a  boiling 
solution  of  chloride  of  tin  in  hydrochloric  acid.  Owing  to  its  great 
weight  and  insolubihty,  calomel  may  be  easily  separated  from 
organic  liquids  and  solids  by  simply  washing  them  and  decanting 
the  water. 

WHITE  PRECIPITATE.     AMMONIATED  MEECTJBY. 

This  is  an  irritant  mercurial  compound,  which  is  much  used  by 
the  poor  as  a  local  application  for  ringworm  and  other  skin  diseases. 
A  few  years  since  it  was  a  contested  question  whether  it  was  or  was 
not  a  poison:  and  at  the  Chelmsford  Lent  Assizes  in  1850,  a  woman, 
who  was  indicted  for  administering  tliis  substance  to  her  husband, 
owed  her  acquittal  to  the  lenient  but  erroneous  assumption  in  her 
favour  that  it  was  not  a  poison.  Out  of  fourteen  cases  which  I  have 
collected,  in  which  wliite  precij)itate  was  taken  in  doses  varying 
from  a  few  grains  to  forty,  two  only  proved  fatal. 

Dr.  Pavy's  experiments  on  dogs  and  rabbits  show  that  this  is  a 
more  formidable  poison  than  it  has  been  hitherto  supposed  to  be. 
The  greater  number  of  recoveries  have  been  probably  owing  to  the 
substance  being  early  ejected  by  vomiting.  Rabbits,  which  do  not 
vomit,  were  killed  by  a  dose  of  four  or  five  grains  in  a  few  hours. 
After  death,  mercury  was  found  deposited  in  various  organs,  but 
more  in  the  kidneys  than  in  the  other  viscera.  (For  additional 
facts  connected  with  the  action  of  this  poison,  see  '  Guy's  Hosp. 
Reports,'  October  1860,  p.  483.) 

Symptoms  and  Appearances. — The  symptoms  which  it  produces 
are  violent  vomiting,  cramps,  purging,  and  griping  pain  in  the 
stomach  with  convulsions.  After  death  there  is  more  or  less  in- 
flammation of  the  stomach  and  bowels.  In  August  1863,  a  woman, 
£et.  30,  swallowed  a  pennyworth  of  white  precipitate,  and  shortly 
afterwards  a  pennyworth  of  acetate  of  lead.  In  half  an  hour  there 
was  violent  vomiting  with  pain  over  the  whole  of  the  abdomen. 
An  hour  and  a  half  afterwards  the  symptoms  were,  in  addition  to 
the  abdominal  pain,  great  thirst  and  a  comatose  condition.  On  the 
second  day,  there  was  slight  tenderness  of  the  gums,  a  flow  of 
saliva,  flushed  face,  with  great  tenderness  of  the  abdomen ;  and  on 
the  fourth  day  profuse  salivation.  This  subsided  on  the  tenth  day, 
and  the  woman  recovered.  ('  Med.  Times  and  Gazette,'  1863,  pp. 
2,  645.)  A  young  woman  swallowed  about  thirty  or  forty  grains 
of  this  substance  by  mistake  for  carbonate  of  soda.  The  chief 
symptoms  were  pahi  in  the  stomach  and  a  spasmodic  twitching 
of  the  muscles  of  the  left  arm  and  leg.  These  spasms  continued 
for  twenty-four  hours.  Emetics  were  given,  and  she  recovered. 
('  Lancet,'  1871.  vol.  2,  p.  540.) 

Salivation  is  one  of  the  symptoms  when  the  person  survives. 
In  the  case  of  a  child  this  substance  caused  death  by  exhaustion  as 
a  result  of  excessive  salivation.  In  the  following  case,  reported  by 
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Dr.  Stevenson,  it  was  a  prominent  symptom  and  was  an  accelerating 
cause  of  death.  An  adult  woman  was  admitted  into  Guy's  Hospital 
in  1872,  suffering  from  profuse  salivation,  and  she  died  in  about  a* 
week  after  taking  an  unknown  quantity  of  white  precipitate  by  mis- 
take for  magnesia.  The  chief  symptoms  on  her  admission  were 
excessive  salivation,  foetor  of  the  breath,  sloughing  of  the  gums, 
and  death  from  exhaustion.  At  this  time  there  were  no  symptoms 
of  irritation  in  the  stomach  and  bowels.  On  inspection,  the  gums 
were  found  eroded,  the  alveoli  exposed,  and  some  of  the  teeth  had 
dropped  out.  The  stomach  was  ecchymosed  in  patches,  corrugated, 
and  in  a  state  of  post-mortem  solution.  There  was  also  an  hour- 
glass contraction.  The  small  intestines  were  of  a  pink  colour,  and 
at  the  lower  end  dark  and  slaty  coloured.  The  ceecum  was  red 
and  injected,  and  it,  as  well  as  the  colon,  had  a  slaty  colour.  The 
other  organs  presented  nothing  remarkable.  ('  G-uy's  Hosp.  Rep.' 
1874,  p.  415.)  V      J'         F  P 

Dr.  Proctor,  of  York,  communicated  to  me  a  case  in  which 
a  woman  recovered  after  having  taken  foHy  grains  of  this  substance. 
In  haK  an  hour  she  complained  of  pain  in  the  tlu-oat  extendiag  to 
the  stomach,  and  her  mouth  was  dry  and  clammy  ;  the  mucous 
membrane  of  the  lips  and  tongue  was  slightly  blistered.  There 
was  neither  vomiting  nor  purging  until  a  dose  of  tartar  emetic  and' 
castor-oil  had  been  given.  In  about  three  days  she  recovered.  A  case 
occurred  to  Mr.  Michael,  of  Swansea,  in  which  a  woman,  ret.  37, 
swallowed  not  less  than  one  hundred  grains  of  white,  precipitate.' 
She  was  seen  in  three  hours  and  a  half ;  she  complained  of  great 
pain  in  the  stomach,  with  cramps  of  the  left  side  and  lower  limbs, 
coming  on -at  intervals  of  two  or  three  minutes.  The  pulse  was 
rapid,  weak  and  thready,  the  surface  cold  and  clammy,  and  the 
tongue  red.  She  had  vomited  a  thick  white  tenacious  mucus  with 
a  white  sediment ;  vomiting  was  kept  up  for  hours.  The  bowels 
were  freely  opened.  There  was  great  prostration,  continuing  for 
several  hoiu-s,  and  the  pain  in  the  stomach  remained  for  thi-ee  or 
four  days,  after  which  it  gradually  subsided.  ('  Brit.  Med.  Journal,' 
Oct.  31,  1857,  p.  909.)  In  these  two  cases  there  was  no  salivation, 
but  in  one  which  occurred  in  the  practice  of  Mr.  Giles,  this  was  a 
prominent  symptom.  A  gu-1  swallowed  about  half  a  drachm  of 
white  precipitate  in  a  cup  of  tea.  She  suflered  much  pain  in  the 
stomach,  and  there  was  frequent  purging.  On  the  following  day 
there  was  swelling  of  the  face  and  gums,  with  salivation,  which 
lasted  several  days.  She  recovered  in  about  nine  days.  (*  Lancet  ' 
1857,  vol.  2,  p.  9.)  Judging  from  these  cases,  white  precipitate 
cannot  be  regarded  as  an  active  poison  ;  and  its  effects  are  some- 
what uncertain.  It  must,  however,  be  ranked  among  mercurial 
poisons. 

There  have  been  several  convictions  for  poisoning  or  the  attempt 
to  poison  with  this  substance.  At  the  Exeter  Lent  Assizes,  1855 
{Reg.  V.  Daniel),  a  boy  was  convicted  of  the  attempt  to  administer 
this  poison  to  his  father.    A  trial  for  attempting  to  poison  by  this 
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compound  took  place  at  the  Maidstone  Summer  Assizes,  1869  (Beg. 
V.  Seaham).  The  compound  is  white,  but,  as  a  result  of  boiling,  it 
gave  a  yellow  colour  to  the  gruel  in  which  it  was  administered. 
Tills  is  a  remarkable  chemical  property  which  would  attract  the  at- 
tention of  persons  not  acquainted  with  chemistry.  It  has  sufficed  to 
create  suspicion  of  poisoning  in  more  than  one  case.  In  February 
1873,  a  boy  of  12  was  convicted,  at  the  Central  Criminal  Court,  of 
administering  this  poison  feloniously  in  medicine.  The  prosecutor 
experienced  a  hot  sensation,  unlike  the  bitter  taste  he  had  before 
perceived.  A  white  powder,  which  proved  to  be  white  precipitate, 
was  found  in  the  medicine.  In  Eeg.  v.  Hargreaves  (Manchester 
Lent  Assizes,  1866),  a  girl  was  convicted  of  an  attempt  to  poison 
her  father  by  this  substance.  The  poison  was  put  into  milk  and 
medicine.  It  produced  a  burning  sensation  in  the  throat  and  sto- 
mach, and  thus  led  to  suspicion.  About  ten  grains  of  white  pre- 
cipitate were  detected  in  some  butter-milk,  A  trial  has  recently 
taken  place  involving  a  charge  of  poisoning  with  white  precipitate 
mixed  with  condensed  milk  (Reg.  v.  Glapp,  O.C.C.  June  1874).  The 
milk  was  taken  by  several  persons  and  caused  violent  sickness  vnth 
other  symptoms  of  mercurial  poisoning.  They  all  recovered.  The 
prisoner  was  convicted  and  sentenced  to  seven  years'  penal  servitude. 

In  Reg.  v.  Moore  (Lewes  Lent  Ass.  1860),  a  woman  was  charged 
with  killing  her  infant  with  white  precipitate.  This  case  presented 
some  remarkable  features,  and  the  late  Dr.  Miller,  Dr.  Pavy,  and 
myself  were  consulted  with  respect  to  it.  The  infant  was  three 
months  of  age.  It  was  admitted  with  the  mother  into  the  work- 
house on  Nov.  17,  and  died  on  Dec.  21.  The  child  had  suffered 
from  disorder  of  the  bowels  ;  and  grey  powder  had  been-  prescribed 
for  it.  Of  this  it  had  taken,  in  divided  doses,  about  eight  grains 
up  to  within  four  days  of  its  death.  On  the  night  of  Dec.  20,  it 
was  attacked  with  violent  vomiting  and  purging  and  severe  pain  in 
the  abdomen.  It  died  in  forty-three  hours  after  the  commence- 
ment of  this  severe  attack.  It  was  proved  that  shortly  before  the 
symptoms  became  thus  aggravated,  the  prisoner  had  procured  a 
pennjTvorth  of  white  precipitate.  She  gave  a  false  reason  for  the 
purchase,  and  none  of  the  powder  could  be  found.  On  examining 
the  body  the  principal  appearances  were  an  inflammatory  redness 
of  the  mucous  membrane  of  the  oesophagus,  stomach,  and  small 
intestines.  A  white  insoluble  substance,  ha-sdng  all  the  properties 
of  white  precipitate,  was  found  in  the  stomach.  This  was  mixed 
with  mucus  and  starchy  matter.  No  grey  powder  was  found,  and 
no  chalk.  Mercury  was  detected  in  the  liver  and  kidneys,  and  in 
some  mucous  discharges  on  a  napkin.  The  quantity  of  mercurial 
compound  present  in  the  parts  examined  Avas  estimated  at  from 
three  to  five  grains. 

The  previous  illness  of  the  infant,  coupled  with  the  fact  that  it 
had  taken  eight  grains  of  grey  powder,  led  to  a  doubt  whetlier  deatli 
could  be  strictly  assigned  to  wliite  precipitate.  The  mercury  found 
in  the  liver  and  kidneys  might  have  been  owing  to  the  grey 
powder  taken.    It  was  proved  that  white  precipitate  had  been  ad- 
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ministered  ;  and  the  woman  was  convicted  on  a  charge  of  adminis- 
tering poison  with  intent  to  mm^der.  The  specific  symptom  of 
sahvation  was  wanting  in  this  case,  but  had  this  symptom  existed 
it  might  still  have  been  ascribed  to  the  grey  powder.  The  amount  of 
white  precipitate  given  was  unknown.  As  it  was  sold  it  was  adul- 
terated with  starch,  and  contained  corrosive  sublimate.  There 
could  be  no  doubt  that  the  death  of  this  infant  was  either  caused  or 
accelerated  by  white  precipitate,  but  owing  to  the  long  previous 
ilhiess  and  the  fact  that  mercury  had  been  prescribed  for  it,  the 
authorities  withdrew  the  indictment  for  murder.  For  further 
details  the  reader  is  referred  to  the  '  Guy's  Hosp.  Reports,'  1860, 
p.  483. 

Wliite  precipitate  is  not  used  internally.  In  the  British  Phar- 
macopoeia it  is  directed  to  be  employed  only  as  an  ointment,  the 
proportion  being  one  part  in  eight.  It  is  easily  procured  by  chil- 
dren. It  is  sold  to  the  public  at  the  rate  of  one  penny  for  a  scruple 
or  a  drachm. 

This  compound  may  cause  mercurial  poisoning  by  absorption  as 
a  result  of  external  application,  especially  when  it  contains  corrosive 
sublimate.  I  have  not  met  with  any  fatal  case,  but  in  one  instance, 
in  which  it  was  mixed  with  arsenic  as  an  ointment,  and  applied  to 
the  scalp,  it  caused  the  death  of  a  child,  and  led  to  a  strong  suspi- 
cion of  murder.  (See  the  case  of  Bootmaii,  '  Guy's  Hosp.  Reports,' 
1864,  p.  220.) 

Analysis. — White  precipitate  is  a  heavy  chalky-looking  substance 
seen  in  powder  or  lumps.  It  contains  about  eighty  per  cent,  of 
mercury.  As  it  is  sokl  in  the  shops,  it  frequently  contains  corrosive 
sublimate  (from  which  it  is  made)  to  the  amount  of  one  or  two  per 
cent.  It  is  quite  insoluble  in  water,  alcohol,  and  ether.  Owing  to 
its  insolubility  and  great  weight,  it  may  be  separated  from  the  liquid 
contents  of  the  stomach  by  washing  and  decantation. 

Wlien  boiled  in  water  it  acquires  a  yellow  colour  from  partial 
decomposition.  It  is  soluble  in  acids  (nitric),  and  is  not,  like  calo- 
mel, blackened  by  alkalies.  The  nitric  acid  solution  gives  a  preci- 
pitate with  nitrate  of  silver,  showing  the  j)resence  of  chlorine.  This 
acid  has  no  solvent  action  on  calomel.  VVhen  boiled  with  a  solution 
of  potash  it  yields  ammonia,  and  yellow  oxide  of  mercmy  is  de- 
posited. When  heated  in  the  dry  state  with  carbonate  of  soda  it 
evolves  ammonia,  and  gives  a  sublimate  of  metallic  mercury  in  glo- 
bules. When  added  to  a  boiling  acid  solution  of  chloride  of  tin  it  is 
instantly  reduced  to  metallic  mercury. 

Con-osive  sublimate  may  be  detected  in  it  by  digesting  the 
powder  in  ether  and  filtering  and  evaporating  the  ethereal  Liquid. 

The  mercury  derived  from  this  compound  and  deposited  in  the 
tissues  may  be  detected  by  Reinsch's  process.    (See  ante,  p.  383.) 

KBD  PRECIPITATE.     RED  OXIDE  OF  MERCURY. 

Symptoma  and  Effects. — This  substance  is  poisonous,  but  in-, 
stances  of  poisoning  by  it  are  very  rare.    The  following  case  occurred 
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at  Guy's  Hospital  in  1833.  A  woman,  set.  22,  who  had  swallowed 
a  quantity  of  red  precipitate,  was  brought  in  labouring  under  the 
following  symptoms  :— The  surface  was  cold  and  clammy,  there  was 
stupor  approaching  to  narcotism— frothy  discharge  from  the  mouth, 
and  occasional  vomiting  ;  the  vomited  matters  contained  some  red 
powder,  which  was  proved  to  be  red  precipitate.  There  was  con- 
siderable pain  in  the  abdomen,  increased  by  pressure  ;  and  there 
were  cramps  in  the  lower  limbs.  On  the  following  day  the  mouth 
and  throat  were  painful,  and  the  woman  complained  of  a  coppery 
taste.  The  treatment  consisted  in  the  use  of  the  stomach-pump 
and  the  free  administration  of  albumen  with  gluten.  She  left  the 
hospital  in  four  days,  still  under  the  influence  of  mercury.  The 
quantity  of  oxide  here  taken  was  not  ascertained. 

Mr.  Alison  met  with  a  case  in  which  thirty-five  grains  were 
taken.  Emetics  were  given,  and  the  stomach-pump  was  used. 
The  woman  gradually  recovered,  having  sufl"ered  from  a  burning 
pain  in  the  stomach.  ('  Lancet,'  N.  S.  vol.  19,  p.  401.)  Sobern- 
heim  relates  a  case  in  which  a  man,  set.  26,  swallowed  an  ounce 
of  red  precipitate.  He  was  speedily  attacked  with  pain  in  the 
abdomen,  nausea,  purging,  cramj)s,  and  general  weakness.  The 
vomited  matters  consisted  of  masses  of  mucus  containing  red  pre- 
cipitate. He  continued  to  get  worse,  and  died  in  less  than  forty- 
eight  hours  after  taking  the  poison.  On  inspection,  the  mucous 
membrane  was  found  eroded  and  inflamed  in  patches — small  parti- 
cles of  the  poison  being  imbedded  in  it.  The  duodenum  was  in  a 
similar  state,  and  there  was  a  large  quantity  of  red  precipitate  in 
the  contents  of  this  intestine,  as  well  as  in  the  stomach.  (Op. 
cit.  250.) 

A  girl,  set.  15,  took  by  mistake  half  an  ounce  of  red  precipitate. 
She  was  admitted  into  the  hospital  a  few  minutes  afterwards,  sufl'er- 
ing  from  no  urgent  symptoms.  An  emetic  of  sulphate  of  zinc  was 
administered,  and  an  abundance  of  milk  ordered.  The  following  day 
her  lips,  gums,  and  mouth  were  very  sore,  swollen  and  reddened. 
There  was  mercurial  foetor  in  the  breath,  with  headache,  and  pain 
in  the  region  of  the  stomach.  She  was  ordered  an  opiate  mixture 
and  castor  oil.  In  about  a  week  she  lost  two  front  teeth,  and  her 
mouth  remained  slightly  sore  for  a  few  days  longer.  She  ultimately 
recovered.    ('  Brit.  Med.  Jour.'  Jan.  ]0,  1874,  p.  49.) 

Tliis  compound  is  a  poison  to  animals.  In  July  1874  an  action 
was  brought  against  a  druggist  for  the  loss  of  a  dog.  The  owner 
had  sent  for  turpeth  mineral,  and  the  druggist  supplied  the  red 
oxide  of  mercury.  He  gave  the  animal  from  thirty  to  forty  grains, 
and  it  suffered  great  pain  and  died  the  following  day.  A  verdict 
was  returned  for  the  plaintift".    ('  Pharm.  Jour.'  July  1874,  p.  76.) 

A  common  opinion  exists  among  the  vulgar,  that  red  precipitate 
is  possessed  of  very  active  poisonous  properties  ;  hence  it  is  some- 
times administered  with  criminal  design. 

Analysis. — Red  precipitate  is  known — 1.  By  its  being  in  red 
crystalline  scales.    2.  By  its  msolubility  in  water — this,  together 
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•with  its  great  weight,  renders  it  easy  of  separation  from  organic 
liq^iids.  3.  It  is  readily  dissolved  by  warm  hydrochloric  acid, 
forming  a  solution  possessing  all  the  chemical  properties  of  a  solu- 
tion of  corrosive  sublimate.  (See  a7ite,  p.  381. )  4.  When  heated 
in  a  small  tiibe,  it  becomes  black  (reacquiring  its  red  colour  on 
cooling) ;  and,  while  an  abundant  siiblimate  of  mercury  is  formed, 
oxygen  gas  is  evolved.  Red  precipitate  is  sometimes  adulterated 
with  red  lead. 

CINNABAR.    VEBMII/ION.     PEKSXJLPHIDE  OP  MESCTJKY. 

The  term  Cinnabar  is  applied  to  a  dark  and  heavy  compound  of 
sulphur  and  mercury,  while  Vermilion  is  the  same  substance  reduced 
to  a  fine  powder.  It  is  well  known  as  a  red  pigment,  and  is  often 
employed  in  colouring  confectionery  and  wafers.  I  have  not  been 
able  to  find  any  instance  of  its  having  acted  as  a  poison  on  man. 
Orfila  believes  that  it  is  not  poisonous.  It  has,  however,  proved 
fatal  to  animals  in  the  proportion  of  from  thirty  to  seventy  grains, 
even  when  applied  externally  to  a  wound.  Cinnabar  is  sometimes 
used  for  giving  a  red  colour  to  ointments,  e.g.  the  sulphur  ointment. 
In  such  cases  the  quantity  used  is  very  small,  and  can  do  no  injury 
even  if  swallowed.  This  substance  is  also  sometimes  employed 
by  dentists  as  a  colouring  matter  to  vulcanized  rubber  or  gutta 
percha  for  mounting  artificial  teeth.  Although  it  cannot  be  regarded 
as  an  active  irritant  poison  in  the  stomach,  the  placing  of  it  in  such 
a  sitiiation  that  it  would  be  always  in  contact  with  the  mucous  fluids 
of  the  mouth,  is  liable  to  lead  to  the  usual  consequences  of  chronic 
poisoning  by  mercury.  In  May  1854,  a  medical  man  consulted  me 
under  the  following  circumstances.  Upon  the  recommendation  of 
a  dentist,  he  had  worn  tliis  red  composition  as  a  frame  for  false 
teeth,  in  place  of  gold.  After  some  time  he  perceived  a  metallic 
taste  in  his  mouth,  the  gums  became  inflamed  and  ulcerated,  there 
was  great  weakness  and  want  of  nervous  power,  with  pains  in  the 
loins  and  an  eriiption  on  the  legs.  When  the  composition  was 
removed,  these  symptoms  abated.  I  examined  the  substance,  and 
foiind  in  it  a  great  quantity  of  vermilion  ;  it  had  been  mixed  with 
the  sulphur  and  rubber  to  give  the  appearance  of  the  red  colour  of 
the  gums.  Dr.  Wells,  of  Reading,  has  directed  the  attention  of 
professional  men  to  accidents  of  this  nature.  A  patient  of  his,  who 
had  been  provided  with  a  frame  of  this  description  for  the  upper 
and  lower  jaws,  perceived,  soon  after  wearing  it,  a  metallic  taste 
in  his  mouth.  His  health  failed,  he  lost  his  appetite,  and  became 
emaciated  ;  he  sufl'ered  from  flatulency,  foetid  breath,  and  looseness 
of  the  bowels  ;  his  pulse  was  100  and  weak,  and  his  tongue  coated 
with  a  white  film.  This  gentleman  was  peculiarly  sensitive  to  the 
action  of  mercury.  He  left  ofi'  wearing  the  teeth,  and  became 
gradually  better  and  stronger.  ('British  Med.  Jour.'  Sept.  5, 
1863,  p.  366.) 

Other  facts  of  a  similar  kind  have  been  observed  by  Dr.  B. 
Woodman.    He  found  the  pink  and  red  vulcanite  used  for  artificial 
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gurus  or  palates,  to  derive  their  colour  from  vermilion  in  variable 
proportions.  Some  consisted  only  of  blanched  gutta  percha  with  ver- 
milion. These  plates  slowly  lose  the  mercurial  compound  in  contact 
with  the  saliva.  Dr.  Woodman  has  found  salivation  and  other  indi- 
cations of  mercurial  poisoning  to  result  when  these  coloured  plates 
have  been  used,  and  these  symptoms  have  only  subsided  on  re- 
moving them.    ('  Pharm.  Jour.'  Dec.  19,  1874,  p.  485.) 

Dr.  Sutro  has  published  a  short  abstract  of  a  case  in  which  the 
vapour  of  vermilion  applied  externally  produced  severe  symptoms. 
A  woman,  by  the  advice  of  a  quack,  applied  this  vapour  to  a  can- 
cerous breast.  She  employed  tlu-ee  drachms  of  vermilion,  covering 
herself  with  a  sheet,  so  that  the  vapour  should  only  reach  the  body 
externally.  After  three  fumigations,  she  suffered  from  severe  sali- 
vation and  violent  fever,  which  continued  for  four  weeks.  The 
right  arm  became  cBdematoiis.  ('Medical  Times,' Sept.  27,  1845, 
p.  27.) 

CYANIDE  OF  MERCURY. 

Symptoms  and  Effects. — This  is  a  substance  which  is  but  little 
known  except  to  chemists,  yet  it  is  an  active  poison,  and  has  caused 
death  in  at  least  two  instances.  As  a  mercurial  poison  it  is  not 
much  inferior  in  activity  to  corrosive  sublimate,  but  it  has  no  cor- 
rosive properties.  In  April  1823,  a  person  who  had  swallowed 
twenty  grains  of  this  compound  (thirteen  decigrammes),  was  imme- 
diately seized  with  all  the  symptoms  of  poisoning  by  corrosive  sub- 
limate, and  died  in  nine  days.  There  was  continued  vomiting, 
with  excessive  salivation,  ulceration  of  the  mouth  and  fauces,  sup- 
pression of  urine,  purging,  and  lastly  convulsions  of  the  limbs. 
On  inspection,  the  mucous  membrane  of  the  stomach  and  intestinal 
canal  was  extensively  inflamed.  ('Orfila,'  vol.  1,  p.  583.)  SirR. 
Christison  quotes  a  case  in  which  ten  grains  destroyed  life  within 
the  same  period  of  time  ('  On  Poisons,'  p.  427)  ;  and  in  this  case 
the  symptoms  were  severe  irritation  of  the  stomach,  inflammation 
of  the  mouth,  and  suppression  of  urine.  These  facts  are  adverse 
to  the  theory  of  Bernard,  namely,  that  the  cyanide  when  swallowed 
acts  as  a  poison  by  reason  of  the  production  of  prussic  acid  as  a 
result  of  the  action  of  the  acid  secretions  of  the  stomach  upon  it. 
('Sur  les  Substances  Toxiques,'  Paris,  1857,  pp.  66,103.)  He 
carries  this  view  so  far  that  he  believes  if,  in  an  animal  out  of  health, 
the  gastric  juice  were  not  secreted  in  its  normal  state  of  acidity,  the 
cyanide  would  exert  no  poisonous  action  on  the  body !  As  a  poison, 
the  cyanide  is  probably  not  miich  inferior  in  acti\dty  to  corrosive 
sublimate,  but  it  differs  from  this  compound  in  not  possessing  any 
locally  corrosive  action.  There  is  a  compound  called  snlphocyanide 
of  mercury,  which,  when  burned,  gives  obnoxious  fumes  of  the 
metal. 

Analysis. — When  heated  in  a  reduction-tube  it  yields  cyanogen, 
a  gas  which  burns  with  a  rose-red  flame  and  a  blue  lialo,  and  nie- 
tallic  mercury  is  at  the  same  time  sublimed  in  globules.  The  cyanide 
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is  soluble  in  water.  The  solution  differs  from  that  of  corrosive 
sublimate  in  not  being  precipitated  by  potash.  Mercury  is  readily 
obtained  from  it  by  deposition  on  copper,  and,  when  the  cyanide 
is  mixed  with  an  acid,  prussic  acid  is  evolved.  The  cyanide  in  an 
aqueous  solution  has  no  odour  of  prussic  acid. 

TUKPETH  MINERAL.     SUBSUIPHATE  OF  MEECTJKY. 

Symptoms  and  Appearances. — Fatal  cases  of  poisoning  by  this 
compound  are  by  no  means  common.  Although  insoluble  in  water, 
it  is  undoubtedly  a  strong  irritant  poison,  and  is  capable  of  causing 
death  in  a  comparatively  small  dose.  A  well-marked  instance  of 
its  fatal  operation  was  communicated  to  the  Pathological  Society 
by  Mr.  Ward,  in  March  1847.  A  boy,  sbt.  16,  swallowed  one 
drachm  of  this  preparation.  It  produced  a  burning  sensation  in 
the  mouth  and  throat,  and  vomiting  in  ten  minutes.  In  about  an 
hom-  there  was  paleness,  with  anxiety  of  countenance,  coldness  of 
surface,  constant  sickness,  sense  of  heat  and  constriction  in  the 
tliroat,  and  burning  pain  in  the  stomach  with  cramps.  The  irrita- 
bility of  the  stomach  continued  in  spite  of  treatment,  and  after  two 
days  there  was  salivation  with  mercurial  foetor.  The  gums  acquired 
a  deep  bluish  tint  and  began  to  ulcerate.  The  patient  died  in  about 
a  week  after  he  had  taken  the  poison,  without  convulsions,  and 
without  suffering  at  any  period  from  symptoms  of  cerebral  disturb- 
ance. The  principal  appearances  in  the  body  were — inflammation 
of  the  gullet ;  its  mucous  membrane  at  the  lower  part  peeling  off" ; 
the  inner  surface  of  the  stomach  near  the  cardia  and  pylorus  was 
covered  with  bloody  spots  ;  the  small  intestines  were  contracted, 
the  inner  coat  was  reddened,  and  petechial  spots  were  found  upon  it, 
but  chiefly  in  the  large  intestines.  The  parotid  and  submaxiliary 
glands  were  swollen.  Mercury  was  detected  in  the  intestines.  (See 
'Med.  Gaz.' vol.  39,  p.  474)  From  this  account  it  will  be  per- 
ceived that  turpeth  mineral  produces  effects  somewhat  similar  to 
those  of  corrosive  sublimate,  but  it  is  less  active. 

Mr.  Snoad,  of  YoxaU,  has  communicated  to  me  the  particulars 
of  another  case  which  was  the  subject  of  a  trial  for  manslaughter 
at  the  Stafford  Lent  Assizes,  1862.  A  young  man,  set.  27,  by  the 
mistake  of  a  druggist,  was  supplied  with  turpeth  mineral  in  place 
of  ^thiop's  mineral.  He  swallowed  abovit  two  scruples  of  it,  on  an 
empty  stomach,  with  a  like  quantity  of  cream  of  tartar  and  treacle. 
In  ten  minutes  he  was  seized  with  violent  vomiting  and  purging, 
the  pulse  was  slow  and  small,  the  skin  cold  and  clammy,  and  there 
was  pain  in  the  abdomen,  especially  in  the  region  of  the  stomach. 
Under  treatment,  the  symptoms  of  irritation  abated,  but  never 
entirely  subsided,  and  he  died  quietly  on  the  eleventh  day  after 
taking  the  poisonous  mixture.  On  inspection,  the  principal  appear ■? 
ance.s  were  softening  of  the  mucous  membrane  of  the  stomach  and 
intestines,  with  patches  of  inflammation  and  dark  discolouration. 
A  small  portion  of  the  liver  yielded  mercury  when  treated  with 
copper  and  hydrochloric  acid.    ('Guy's  Hosp.  Rep.'  1864,  p.  180.) 
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The  druggist  who  made  this  serious  mistake  was  tried  for  man- 
slaughter at  the  Stafford  Local  Assizes  for  1862  ;  but  the  jury  con- 
sidered that  there  had  been  no  culpable  negligence,  and  the  prisoner 
was  acquitted  ! 

Analysis. — Turpeth  mineral  is  a  heavy  powder  of  a  yellow  colour, 
becoming  of  a  dark  olive  by  exposure  to  light.  It  is  scarcely  soluble 
in  water,  but  has  a  strong  metallic  taste.  When  heated  in  a  tube, 
with  or  without  carbonate  of  soda,  it  yields  metallic  mercury.  It 
may  be  analysed  by  boiling  it  in  potash,  in  which  case  sulphate  of 
potash  and  peroxide  of  mercury  result— the  acid  and  the  base  are 
then  easily  determined.  Mercury  is  immediately  deposited  from  it 
on  boiling  it  with  a  strongly  acid  solution  of  chloride  of  tin. 

NITRATES  OF  MERCURY. 

Symptoms  and  Effects. — These  are  corrosive  poisons  which  are 
used  for  various  purposes  in  the  arts.  They  are  solid  white  salts, 
soluble  in  cold  water,  if  there  be  a  little  excess  of  acid  present. 
The  acid  pernitrate  caused  death  in  a  case  reported  by  Mr.  Bigsby, 
in  the  '  Medical  Gazette  '  (vol.  6,  p.  329).  A  butcher's  boy  dissolved 
some  mercury  in  strong  nitric  acid,  and  swallowed  about  a  tea- 
spoonful  of  the  solution.  Soon  afterwards  he  suffered  excruciating 
pain  in  the  throat,  gullet,  and  stomach — there  was  great  anxiety, 
with  cold  skin,  small  pulse,  colic,  and  purging.  He  became  gra- 
dually weaker,  and  died  in  about  two  hours  and  a  half.  On  in- 
spection, the  throat,  guUeb,  and  stomach  were  found  corroded  and 
inflamed.  Although  he  survived  so  short  a  time,  the  mucous  mem- 
brane of  the  stomach  was  of  a  deep  red  colour. 

M.  Tardieu  describes  a  case  of  poisoning  by  the  acid  nitrate  of 
mercury  which  proved  fatal  in  about  the  same  time.  A  man  swal- 
lowed a  qiiantity  of  the  acid  nitrate  in  solution  mixed  with  some 
hydrochloric  acid.  It  produced  immediately  intense  pain  in  the 
abdomen  with  violent  vomiting — the  liquids  ejected  causing  effer- 
vescence on  the  pavement.  In  three-quarters  of  an  hour  he  was  in 
a  state  of  collapse  ;  face  pale  ;  lips  of  a  violet  hue  ;  skin,  especially 
of  the  limbs,  cold  and  covered  with  sweat ;  pulse  slow  and  irregular. 
He  coughed  up  frothy  blood,  could  scarcely  speak,  and  the  respira- 
tion was  frequent  and  stertorous.  He  could  not  swallow,  and 
liquids  given  to  him  were  immediately  ejected.  There  was  purging 
with  bloody  feculent  discharges  soon  after  his  admission.  In  spite 
of  treatment,  the  breathing  became  more  difficult,  and  the  pulse 
imperceptible.  He  gradually  sank,  retaining  his  mental  faculties 
until  the  last,  and  died  two  hoiTrs  and  a  quarter  after  taking  the 
poison.  On  inspection,  the  lining  membrane  of  the  mouth,  throat, 
and  oesophagus  was  found  corroded  and  destroyed.  The  mucoiis 
membrane  of  the  trachea  and  bronchi  presented  a  dotted  redness 
 that  of  the  oesophagus  in  some  parts  was  horny  and  the  struc- 
tures beneath  were  of  a  livid  red  colour.  The  mucous  membrane 
of  the  stomach  was  of  a  brick  red  colour,  covered  with  a  bloody 
mucous  liquid.    It  was  softened  and  pulpy  at  the  gi-eater  end. 
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The  cluodeniim  and  the  small  intestines  for  some  way  downwards 
presented  a  similar  appearance.  (' L'Empoisonnement,'  1867,  p. 
231.) 

I  have  elsewhere  related  a  case  in  which  the  application  of  the 
pernitrate  of  mercury  to  the  throat  as  an  escharotic  caused  imme- 
diate death  by  asphyxia.  (See  '  Guy's  Hosp.  Reports,'  Oct.  1850, 
p.  206. )  The  acid  nitrate  of  merciiry  has  often  been  employed  by 
accoucheurs  as  a  local  application  in  diseases  of  the  neck  of  the 
uterus.  In  one  instance  in  which  it  was  thus  used,  the  ordinary 
symptoms  of  mercurial  poisoning  showed  themselves,  and  the  pa- 
tient appears  to  have  suffered  severely.  ('  Medical  Gazette,'  vol.  45, 
p.  1025.) 

At  the  Leicester  Summer  Assizes,  1857,  a  girl  was  charged  with 
administering  nitrate  of  mercury  to  her  mistress  {Beg.  v.  Smith). 
The  evidence,  showed  that  the  accused  had  put  the  poison  into  some 
camomile  tea  prepared  for  the  prosecutrix.  Only  a  small  quantity 
was  taken,  as  the  tea  had  a  nauseous  taste.  The  symptoms  were  : — 
a  burning  sensation  in  the  throat  and  stomach,  violent  vomiting, 
with  severe  pain  in  the  abdomen.  The  woman  recovered.  In  one 
case  death  took  place  under  the  usual  symptoms  from  the  external 
application  of  the  nitrate  in  a  liniment.  ('Ed.  Montlily  Journal  ' 
Aug.  1864,  p.  167.) 

A  man,  ^t.  33,  suffering  from  chronic  poisoning  by  the  nitrate 
of  mercury,  was  admitted  into  Guy's  Hospital  on  Dec.  10,  1863. 
He  had  been  for  four  years  engaged  in  packing  the  fur  of  rabbits, 
rats,  and  other  animals,  the  dried  skins  of  which  had  been  pre- 
viously brushed  over  with  a  solution  of  nitrate  of  mercury.  For 
the  first  three  years,  he  suffered  only  from  a  feeling  of  "general 
weakness.  About  a  twelvemonth  since  he  could  not  hold  his  hand 
steadily  enough  to  shave  himself,  and  he  soon  afterwards  lost  com- 
pletely all  control  over  the  voluntary  movements  of  his  limbs. 
Three  or  four  months  before  his  admission,  he  had  had  slight 
twitchings  of  his  muscles  when  in  bed.  He  was  not  at  all  emaciated. 
He  said  he  had  been  salivated  for  about  three  months,  soon  after 
he  began  his  occupation  of  packing  furs  ;  but  his  gums  were  not 
tender,  and  he  had  no  metallic  taste  in  his  mouth.  A  month  before 
his  admission  he  gave  up  his  work.  When  he  became  a  patient 
under  Dr.  Rees  I  saw  him,  and  his  case  was  watched  by  Mr.  Sjiur- 
gin,  one  of  my  pupils.  He  could  walk  with  assistance,  hut  on 
standing  or  lying  down  he  could  not  control  his  limbs,  which  trem- 
bled considerably.  There  were  continued  involuntary  movements 
of  his  body  and  limbs,  like  those  of  chorea.  He  became  much  ex- 
hausted, owing  to  want  of  sleep ;  he  perspired  profusely.  The  urine 
was  high-coloured,  but  otherwise  natural.  Twelve  ounces  of  it  did 
not  yield  any  mercury.  No  treatment  appeared  to  give  him  rest 
or  relief.  Chloroform  aiTested  the  spasmodic  movements  but  only 
while  he  was  under  its  influence.  In  five  days  he  passed 'his  urine 
involuntarily.  He  was  more  quiet,  and  slept  a  little  at  night.  He 
had  difficulty  in  swallowing;  became  gradually  weaker  aiid  died 
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apparently  from  exhaustion,  on  Dec.  24,  a  fortnight  after  his  ad- 
mission. On  inspection,  the  body  was  found  well  nourished  ;  the 
muscles  were  firm  and  healthy.  The  brain  and  spinal  cord  were 
carefully  examined  by  Dr.  Wilks,  and  were  quite  healthy.  The  lungs, 
heart,  liver,  spleen,  and  kidneys  were  free  from  any  morbid  appear- 
ance, or  any  change  to  indicate  a  cause  of  death.  I  made  a  chemical 
analysis  of  the  brain,  liver,  and  kidney.  Six  ounces  of  each  organ 
were  dried,  and  one-half  of  the  dried  residue,  treated  with  hydro- 
chloric acid  and  water,  as  elsewhere  described,  gave,  in  forty- eight 
hours,  on  a  small  portion  of  copper  gauze,  a  greyish  white  deposit, 
M'hich  yielded  globules  of  metallic  mercury  by  heat.  The  kidney 
yielded  the  largest  sublimate  ;  but  the  quantity  obtained  from  each 
organ  was  small,  and  might  be  described  as  in  microscopical  traces. 
The  globules  from  the  brain  and  liver  had  an  average  size  of  one- 
2,600th  of  an  inch  ;  those  from  the  kidney  were  larger.  Dr.  Whit- 
ley procured  a  portion  of  the  fur  similar  to  that  which  the  man  had 
been  engaged  in  packing,  and  in  a  small  quantity  of  this  a  soluble 
salt  of  mercury  was  readily  detected.  The  case,  which  at  first  pre- 
sented some  difiiculty  in  accounting  for  death,  thus  resolved  itself 
into  one  of  exhaustion  as  a  result  of  chronic  poisoning  by  mercury 
under  somewhat  unusual  circumstances.  It  is  i)robable  that  the 
man  received  the  dust  of  the  dried  nitrate  through  the  air  which 
he  breathed,  as  well  as  by  contact  with  his  mouth,  nostrils,  and 
skin.  As  other  workpeople  similarly  engaged  were  not  found  to 
hav«  sufi"ered,  this  may  have  been  a  case  of  mercurial  poisoning  by 
idiosyncrasy.  ('Guy's  Hosp.  Reports,'  1864,  p.  173.)  Reports  of 
other  medico-legal  cases  will  be  found  in  the  'Ann.  d'Hyg,'  JuiUet, 
1842  ;  and  'Journal  de  Chimie,'  1846,  p.  734. 

Analysis. — In  the  solid  state,  the  crystals,  when  heated  in  a 
tube,  yield  nitrous  acid  vapour— peroxide  of  mercury  and  globules 
of  metallic  mercury — when  heated  with  carbonate  of  soda,  metallic 
mercury  is  easily  obtained.  The  solution  possesses  all  the  properties 
of  corrosive  sublimate,  so  far  as  the  tests  for  mercury  are  concerned 
(ante,  p.  382)  ;  btit  it  gives  no  precipitate  with  nitrate  of  silver. 
Wlien  copper  is  immersed  in  it,  mercury  is  deposited  on  the  metal, 
and  nitrate  of  copper  is  formed. 

It  may  be  observed  of  all  solid  mercurial  compounds,  that  when 
heated  in  the  dry  state  with  anhydrous  carbonate  of  soda,  they  yield 
sublimates  of  the  metal  in  globules.  All  liquid  and  solid  compounds 
give  a  dark  precipitate  of  mercury  when  boiled  with  the  acid  chlo- 
ride of  tin. 

MERCURIC  METHIDE. 

This  is  a  heavy  colourless  liquid,  containing  87  per  cent,  of 
mercury.  It  gives  off  a  highly  noxious  vapour,  producing  the 
eff'ects  of  mercurial  poisoning  in  a  more  intense  form  than  those 
observed  among  workmen  exposed  to  the  vapours  of  the  metal. 

Sijmptoms.— In  February  1865,  a  chemical  assistant  in  the  labo- 
ratory of  St.  Bartholomew's  Hospital,  who  liad  been  engaged  for 
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nearly  three  months  in  preparing  mercuric  methide,  and  who  had 
been  tlius  exposed  to  breathe  the  noxious  vapours  evolved  in  the 
process,  was  seized  with  dimness  of  sight,  numbness  of  the  hands, 
deafness,  great  weakness,  swelling  and  tenderness  of  the  gums  ;  he 
moved  his  arms  and  legs  with  difficulty,  and  could  not  stand  without 
support.  In  spite  of  treatment  he  became  worse  ;  an  offensive 
odour  issued  from  his  breath  and  body,  he  was  at  times  maniacal, 
and  he  died  eleven  days  after  his  admission  into  the  hospital. 

Appearances. — The  brain  was  congested,  especially  the  grey 
matter,  and  there  was  congestion  of  the  liver  and  kidneys.  As 
none  of  the  liquid  had  been  swallowed,  there  was  no  appearance  in 
the  stomach  and  bowels  calling  for  special  notice.  The  symptoms 
indicated  that  death  was  owing  to  poisoning  by  the  mercurial 
vapours  of  this  compound.  The  case  was  left  incomplete  by  the 
facts  that  no  analysis  of  the  tissues  was  made  for  the  detection  of 
absorbed  mercury. 

Another  assistant,  who  had  been  exposed  to  the  noxious  vapours 
for  a  shorter  time,  suffered  from  similar  symptoms.  He  had  offen- 
sive breath,  spongy  gums,  general  impairment  of  the  senses,  and  an 
affection  of  the  brain,  producing  a  state  of  idiocy.  ('  St.  Bartho- 
lomew's Hospital  Reports,'  Oct.  1865  ;  also  '  Chem.  News,'  Nov.  3, 
1865,  p.  213.) 


CHAPTER  42. 

ON  POISONING  WITH  LEAD,  ACTION   OF   THE    METAL.  POISONOUS    SALTS  OF 

I.EA1). — THE  ACETATE  AND  CARBONATE. — SYSIPTOMS  OF  ACUTE  POfSONING 
BY  SUGAR  OF  LEAD  AND  GOULARD's  EXTRACT. — EFFECTS  PRODUCED  BY 
CARBONATE  OF  LEAD. — CHLORIDE,  NITRATE,  AND  SULPHATE.  —  CHRONIC 
POISONING.  PLUMBISM. — EFFECTS  OF  EXTERNAL  APPLICATION.  APPEAR- 
ANCES AFTER  DEATH.  — FATAL  DOSE.  PERIOD  OF  DEATH.  TREATMENT  OF 

ACUTE  AND  CHRONIC  POISONING. 

LEAD. 

General  remarks. — Lead  appears  to  exert  no  directly  poisonous 
action  when  owallowed  in  the  metallic  state.  Under  exposure 
to  air,  water,  and  carbonic  acid,  it  is  easily  converted  into  a  poi- 
sonous white  salt — carbonate  of  lead.  In  the  interior  of  the  body, 
however,  we  have  no  reason  to  believe  that  this  metal  produces 
any  noxious  effects.  Bullets  and  shot  are  occasionally  swallowed 
without  giving  rise  to  symptoms  of  poisoning.  In  a  case  that 
occurred  to  Dr.  Davis,  a  boy.  set.  4,  swallowed  a  leaden  bullet. 
The  child  suffered  no  inconvenience  after  the  bullet  had  reached 
the  stomach.  It  was  passed  by  the  bowels  in  about  a  week,  much 
roughened  on  the  suiface,  and,  by  comparison  with  a  bullet  from 
the  same  mould,  it  had  lost  ten  grains.  ('Med.  Gaz.'  vol.  38, 
p.  680.)  A  man,  o&t.  2;.i,  swallowed  in  tlireo  days  three  ounces  of 
small  shot  (No.  4),    This  is  an  alloy  of  lead  and  arsenic,  the  latter 
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metal  being  in  very  small  proporticm.  On  the  third  day  there  was 
great  anxiety  and  depression,  with  sunken  features,  coldness  of 
skin,  dizziness,  and  numbness  in  the  arms  and  legs.  He  con- 
tinued getting  worse  in  spite  of  treatment ;  his  bowels  were 
obstinately  torpid,  and  there  was  increased  numbness  in  the 
arms  and  dizziness.  Purgatives  were  given  ;  the  alvine  dis- 
charges were  examined,  but  only  one  pellet  was  found  ;  so  that 
if  he  had  passed  the  shot  at  all,  it  must  have  happened  in  the  three 
days  before  he  was  seen  by  his  physician.  This  man  perfectly  re- 
covered in  a  fortnight.  ('Lancet,'  Dec.  33,  1842.)  As  these  are 
the  symptoms  produced  by  an  oxide  or  a  salt  of  lead,  it  is  pro- 
bable that  the  metal  was  partially  oxidized  and  converted  into  a 
poisonous  compound  by  the  acid  mucous  secretions  of  the  stomach. 
It  was  then  absorbed,  and  produced  its  usual  effects.  The  hand- 
ling of  metallic  lead  or  pev/ter  has  been  known  to  produce  the 
eftects  of  chronic  poisoning.  (See  ante,  p.  10.)  In  this  case, 
probably,  the  lead  is  also  oxidized  ;  and  when  there  is  a  want  of 
cleanliness,  it  is  brought  to  a  state  favourable  for  absoriation  by 
the  chemical  action  of  the  secretions  of  the  skin  upon  it.  These 
contain  cliloride  of  sodium,  which  may  convert  the  finely  divided 
metal  into  chloride  of  lead  in  a  state  well  fitted  for  absorption. 

Cases  are  reported  in  which  cattle  and  sheep  have  suffered  from 
lead  poisoning,  and  died  under  the  following  circumstances.  In 
grazing,  they  have  swallowed  the  thin  splashes  of  lead  left  as  a  result 
of  the  volunteer  firing  at  the  butts.  In  some  cases  in  which  I 
was  consulted  in  February  1865,  it  appeared  that  in  the  bodies  of 
three  cows,  two  of  which  had  died  suddenly  without  any  apparent 
disease,  and  the  other  had  been  killed,  these  splashings  or  flakes 
of  lead  were  found  in  the  stomachs.  The  lead  adhered  closely  to 
the  mucous  membrane,  which  came  off  with  the  metal.  The  deaths 
took  place  so  suddenly  as  to  render  it  doubtful  whether  the  lead 
could  have  been  the  cause.  It  seems  that  the  two  cows  which  died 
ate  their  food  well  the  night  before,  and  showed  no  sign  of  illness, 
but  they  were  found  dead  the  next  morning,  Under  such  circum- 
stances, it  is  difficult  to  admit  that  there  had  been  sufficient  time 
for  the  oxidation  and  absorption  of  the  lead.  In  the  following 
cases  there  were  clearly  antecedent  symptoms  of  lead-poisoning. 
Mr.  Cox,  of  Hendon,  who  lost  several  sheep  from  this  cause  in 
1865,  observed  that  they  first  became  very  tliin,  and  then  para- 
lyzed. When  the  bodies  were  examined,  tliin  splashes  of  lead 
were  foimd  in  them  ;  and  from  one  sheep  he  extracted  half  an 
ounce  weight  of  lead,  some  pieces  being  as  large  as  the  finger  nail. 
He  states  that  the  splashes  of  metal  were  found  within  a  semi- 
circle of  at  least  one  hundred  yards  of  the  butts.  The  lead  being 
in  very  thin  flakes,  presents  a  great  surface,  and  is  in  a  favour- 
able condition  for  corrosion  by  the  fluids  of  the  stomach.  Tliis 
leads  to  rapid  absorption. 

Every  salt  of  lead  is  poisonous,  provided  it  is  in  a  state  fitted 
for  absorption,  either  by  the  skin  or  the  mucous  membi'ane  of  the 
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stomach.  Dr.  C.  G.  Mitscherlicli  found,  by  experiments  on  ani- 
mals, tliat  the  acetate  of  lead  mixed  with  acetic  acid  is  more 
energetic  than  when  given  in  the  neutral  state.  ('  Brit,  and  For. 
Med.  E^v.'  No.  7,  p.  208.)  The  only  two  salts  of  the  metal  which 
require  special  notice,  in  a  medico-legal  point  of  view,  are  sugar 
of  lead  and  white  lead. 

SUGAR  OF  LEAD.     ACETATE.     SUBACETATE.  GOULARD's 

EXTRACT. 

Symptoms. — Acute  poisoning. — Acetate  or  sugar  of  lead  is  com- 
monly met  with  in  solid  heavy  crystalline  masses,  white,  or  of  a 
brownish-white  colour.  It  resembles  loaf-sugar  in  appearance,  and 
has  been  mistaken  for  it.  It  is  retailed  to  the  public  at  the  rate  of 
from  three-halfpence  to  twopence  an  ounce  ;  and  for  quantities  less 
than  tliis,  one  penny  is  charged. 

Sugai-  of  lead  has  a  sweet  taste,  wliich  is  succeeded  by  an 
astringent  or  metallic  taste.  It  is  very  soluble  in  water.  Four 
parts  of  water  at  60°  will  dissolve  one  part ;  and  it  is  much  more 
soluble  at  a  boiling  temperature.  It  is  dissolved  by  alcohol.  This 
compound  is  by  no  means  an  active  poison,  although  it  is  popu- 
larly considered  to  possess  a  virulent  action.  In  medical  prac- 
tice, it  has  often  been  given  in  considerable  doses  without  any 
serious  effects  resulting.  Sir  R.  Christison  states  that  he  has 
given  it  medicinally,  in  divided  doses,  to  the  amount  of  eighteen 
grains  daily  for  eight  or  ten  days,  without  remarking  any  un- 
pleasant symptom,  except,  once  or  twice,  slight  colic.  (Op. 
cit.  665. )  When,  however,  the  quantity  taken  has  been  from  one 
to  two  ounces,  the  following  symptoms  have  been  observed  : — a 
burning,  pricking  sensation  in  the  throat,  with  dryness  and 
thirst ;  vomiting  supervenes  ;  there  is  uneasiness  in  the  stomach, 
sometimes  followed  by  violent  colic.  The  abdomen  is  tense,  and 
the  parietes  have  been  occasionally  drawn  in.  The  pain  is  relieved 
by  pressure,  and  has  intermissions.  There  is  in  general  constipa- 
tion of  the  bowels.  If  any  fesces  are  passed,  they  are  commonly 
of  a  dark  colour,  indicative  of  the  conversion  of  lead  into  sulphm-et. 
The  skin  is  cold,  and  there  is  great  prostration  of  strength. 
When  the  case  is  protracted,  the  patient  has  been  observed  to 
suffer  from  cramp  in  the  calves  of  the  legs,  pain  in  the  insides 
of  the  thighs,  numbness  and  sometimes  paralysis  of  the  extremi- 
ties, with  other  symptoms  of  clironic  poisoning.  The  affection 
of  the  nervous  system  is  otherwise  indicated  by  giddiness,  stupor, 
and  even  coma.  A  well-marked  blue  line  has  been,  in  some  cases, 
observed  round  the  margin  of  the  gums,  where  they  join  the  teeth ; 
but  this  is  chiefly  noticed  when  the  case  is  protracted. 

The  symptoms  of  poisoning  with  this  salt  are  subject  to  varia- 
tion, but  not  to  a  greater  degree  than  in  other  cases  of  irritant  poi- 
soning. Colic  and  constipation  of  the  bowels  are  characteristic  and 
are  generally  met  with  :  while  the  vomiting  is  commonly  not  very 
violent :  it  requires  to  be  prcmioted  by  the  use  of  emetics.  A  woman 
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set.  41,  was  admitted  into  Guy's  Hospital  (May  1846).  It  was  ascer- 
tained that  two  hours  previously  she  had  swallowed  about  one  ounce 
and  a  half  or  half  a  teacupful  of  sugar  of  lead,  dissolved  in  water. 
She  experienced  a  nauseous  metallic  taste  in  her  mouth,  with  a  burn- 
ing heat  in  the  mouth,  throat,  and  stomach.  She  took  some  water 
to  remove  the  taste.  This  made  her  vomit.  Her  mouth  was 
very  dry ;  she  had  great  pain  at  the  pit  of  the  stomacli ;  and  in 
two  hours  after  the  poison  had  been  taken,  she  felt  sleepy  and 
stupid,  alternately  perspiring  and  shivering.  She  complained  of 
a  violent  twisting  pain  in  the  abdomen,  which  was  relieved  by 
pressure  ;  with  this  there  was  a  sensation  of  sickness.  She  felt 
weak  and  languid  ;  complained  of  cramp  in  the  thighs,  and 
numbness  all  over  the  body,  with  giddiness.  The  gums  felt  to 
the  patient  to  be  in  lumps,  and  they  were  very  tender  ;  the 
breath  was  foul.  The  pulse  was  hurried,  and  the  tongue  coated  ; 
countenance  anxious  and  excited  ;  skin  diy,  cold  and  hot  alter- 
nately. The  urine  was  passed  freely.  The  next  day  there  were 
Trains  all  over  the  body,  with  uumlDness  and  sickness.  On  the 
third  day  she  was  very  sleepy,  but  in  less  pain.  For  several  days 
the  abdomen  was  painful  on  the  slightest  pressure.  She  left  the 
hospital  in  five  days. 

In  March  1858,  a  young  man  swallowed  an  ounce  of  acetate  of 
lead  in  half  a  tumbler  of  water.  He  took  what  was  undissolved 
as  well  as  the  portion  dissolved.  In  a  quarter  of  an  hour  he 
vomited.  There  was  pain  in  the  forehead,  with  severe  pain  in  the 
abdomen  ;  and  in  three  quarters  of  an  hour  from  the  time  of 
swallowing  the  poison,  he  was  purged  once  freely.  When  brought 
to  the  Northern  Hospital,  two  hours  subsequently,  the  only 
symptom  was  pain  in  the  abdomen.  The  pulse  presented  nothing 
remarkable.  The  next  day  the  bowels  were  constipated,  and 
sulphate  of  magnesia  was  given.  He  was  discharged  well  the  day 
following.    ('  Med.  Times  and  Gaz.'  March  20,  1858,  p.  296.) 

Wlien  the  patient  recovers  from  the  first  symptoms,  the  secon- 
dary effects  often  last  for  a  considerable  time.  In  two  cases  which 
occurred  to  Mr.  Gorringe,  two  gMs  swallowed  an  ounce'  of  the 
sugar  of  lead  by  mistake.  Soon  afterwards  they  felt  a  burning 
pain  in  the  mouth,  throat,  and  stomach,  and  in  a  quarter  of  an 
hour  they  vomited  freely  ;  in  half  an  hour  there  was  severe  pain  in 
the  bowels,  with  purging.  Under  treatment,  recovery  took  place. 
('  Prov.  Med.  Journ.'  April  1846.)  After  a  year  had  elapsed,  they 
both  suflered  from  severe  pain  in  the  stomach,  which  was  tender 
on  pressure.  Nothing  could  be  retained  on  the  stomach  ;  and 
there  was  a  choking  sensation  in  the  throat,  with  some  consti- 
tutional symptoms.  A  girl  who  had  swallowed  sixty  grains  of 
acetate  of  "lead,  and  suffered  severely  from  the  primary  syjnptoms, 
recovered  and  left  the  hospital  in  about  three  weeks,  without 
any  paralysis  or  other  disorder  affecting  the  muscular  system. 
('  Lancet,'  April  4,  1846,  p.  384.)  In  another  case,  a  woman, 
set.  20,  took  one  ounce  of  sugar  of  lead.    She  was  placed  under 
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treatment  at  St.  Thomas's  Hospital.  The  chief  symptoms  were 
slight  excoriation  of  the  gums,  a  sensation  of  heat  in  the  tliroat, 
and  relaxation  of  the  bowels.  There  was  pain  in  the  calves  of  the 
legs  and  thighs,  and  great  tliirst  and  restlessness.  In  six  days  the 
woman  had  quite  recovered.  ('  Med.  Gaz.'  vol.  5,  p.  704.)  Large 
doses  given  medicinally  are  not  always  borne  with  impunity.  Dr. 
Joynes  prescribed  thirty  grains  of  the  acetate  in  four  days  for 
inveterate  diarrhoea.  The  medicine  appeared  to  be  of  service  ;  but 
in  a  week  afterwards  the  patient  was  seized  with  pain  in  the 
stomach  ;  a  severe  attack  of  lead  colic  came  on,  and  continued  for 
eight  days.  ('  Harrison  on  Lead  Poison,'  p.  148  ;  see  also  '  Pro- 
vincial Transactions,'  vol.  1,  p.  119.) 

The  symptoms  are  sometimes  slow  in  appearing.  The  following 
case  occurred  to  Dr.  Hviding.  A  girl  swallowed  about  three 
drachms  of  the  acetate  of  lead  in  broth.  It  was  not  until  two  hours 
afterwards  that  she  began  to  experience  sharp  colicky  pains  in  the 
abdomen,  followed  by  vomiting.  No  medical  treatment  was  em- 
ployed for  three  days  ;  and  the  only  marked  symptom  then  was 
obstinate  constipation.  Doses  of  castor  oil  were  prescribed,  and 
the  girl  recovered.    ('  Journal  de  Chimie,'  1845,  p.  256.) 

A  series  of  cases  of  poisoning  by  acetate  of  lead  has  been  re- 
ported by  Mr.  Bancks,  of  Stourbridge.  ('Lancet,'  May  5,  1849, 
p.  478.)  By  some  accident,  about  thirty  pounds  of  this  substance 
were  mixed  at  a  miller's  with  eighty  sacks  of  flour,  and  the  whole 
was  made  into  bread  by  the  bakers,  and  supplied  as  usual  to  their 
customers.  It  seems  that  no  fewer  than  500  persons  were  attacked 
with  symptoms  of  poisoning  after  partaking  of  this  bread.  In  a 
few  days  they  complained  of  a  sense  of  constriction  in  the  throat 
and  at  the  pit  of  the  stomach,  violent  crampy  pains  round  the 
navel,  rigidity  of  the  abdominal  muscles,  a  dragging  pain  in  the 
loins,  and  cramp,  with  paralysis  of  the  lower  extremities.  There 
was  obstinate  constipation,  and  the  m-ine  was  scanty,  and  of  a 
deep  red  colour.  The  pulse  generally  was  slow  and  feeble  ;  the 
countenance  anxious  and  sunken,  frequently  of  a  peculiar  livid 
hue  ;  tongue  flabby  ;  gums  marked  by  a  deep  blue  line.  The 
surface  was  cool,  and  there  was  a  general  arrest  of  the  secretions. 
Sickness  was  not  a  uniform  symptom  ;  and  even  when  it  existed  at 
first,  it  speedily  subsided.  The  mental  faculties  were  undisturbed. 
Not  one  of  the  cases  proved  fatal ;  but  among  the  more  aggravated  j 
there  was  great  prostration,  with  collapse,  livid  countenance,  uni- 
versal cramps,  numbness,  and  other  alarming  symptoms.  After 
apparent  convalescence,  some  of  the  symptoms  returned  in  a  more 
aggravated  form,  without  any  obvious  cause,  and  for  a  long  time 
the  patients  were  out  of  health.  Inflammation  was  not  observed. 
Purgative  medicines  were  found  most  eflectual  in  the  treatment! 
The  quantity  of  acetate  of  lead  taken  by  each  person  could  not  be 
determined,  as,  on  analysis,  the  samples  of  bread  were  found  to  be 
very  unequally  impregnated  with  the  poison. 

Goulards  extract  {sub  or  tris-acetate  of  lead)  is  generally  seen 
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under  the  form  of  a  reddish-coloured  liquid,  as  it  is  often  made 
with  common  vinegar  instead  of  acetic  acid.  Goulard  water  is  a 
lotion  compounded  of  from  one  drachm  to  one  drachm  and  a  half 
of  Goulard's  extract,  or  sohition  of  subacetate  of  lead,  of  a  drachm 
of  spirit,  and  a  pint  of  water.  It  is  not  poisonous  unless  adminis- 
tered at  intervals  in  small  doses  ;  it  may  then  cause  clironic  poi- 
soning. Goulard's  extract,  or  subacetate  of  lead,  has  caused  death 
in  at  least  four  instances — one  in  France  and  three  in  England. 
The  symptoms  produced  are  similar  to  those  above  described.  In 
new-born  infants  this  compound  is  likely  to  produce  fatal  effects. 
In  a  case  in  which  a  woman,  who  was  suckling  her  infant,  suffered 
from  sore  nipples,  a  wash  of  Goulard's  extract  was  applied.  The 
infant,  eight  clays  old,  was  put  to  the  nipple,  on  which  a  coat  of  the 
lead-salt  had  dried.  The  result  was,  it  suffered  from  the  most  severe 
colicky  pains,  and  died  on  the  eleventh  day.  (Bouchardat,  '  Ann. 
de  The'rap.'  1874,  p.  188.) 

The  subacetate  is  much  more  powerful  as  a  poison  than  the 
neutral  acetate,  probably  from  its  containing  a  larger  quantity  of 
the  oxide  of  lead.  One  fatal  case  of  poisoning  by  Goulard's  extract 
is  recorded  in  the  Coroners'  Return  for  1837-8.  In  January  1840, 
two  other  cases  of  poisoning  by  it  occurred  in  London  in  two 
children,  aged  respectively  four  and  six  years.  The  quantity  taken 
by  the  children  could  not  have  been  great,  but  they  both  died 
within  thirty-six  hours.  The  symptoms  were  at  iirst  violent 
vomiting  and  ptirging  ;  in  one  case  they  resembled  those  of  Asiatic 
cholera.  Dr.  Hall  states  that  he  gave  ninety-six  grains  of  this 
compoimd  in  three  days — thirty-two  grains  in  the  first  four  hours 
— and  the  only  impleasant  effect  was  jjain  in  the  bowels.  Tliis 
was  in  a  case  of  spitting  of  blood.  (*  Harrison  on  Lead  Poison,' 
p.  145.)  These  results  must  not  be  considered  paradoxical.  They 
are,  to  a  great  extent,  explained  by  reference  to  the  influence  of 
disease  on  medicinal  and  poisonous  agents.  (See  ante,  p.  68.) 
Dr.  Hall  did  not  take  this  quantity  himself,  nor  try  it  on  a  healthy 
person,  or  the  results  might  have  been  different. 

The  CHLORIDE  and  nitrate  of  lead  are  poisons,  but  not  of  an 
active  kind.  Dr.  Christison  found  that  it  required  400  grains  of 
the  crystallized  nitrate  to  kill  a  dog  in  sixteen  hours.  ("'  On  Poisons,' 
p.  549.)  Some  years  since,  a  woman,  who  had  swallowed  an  un- 
known quantity  of  chloride  of  lead,  was  brought  to  Guy's  Hospital. 
The  only  urgent  symptom  was  A^omiting.  She  recovered  and  left 
the  hospital  on  the  same  day. 

CARBONATE  OF  LEAD.     WHITE  LEAD. 

Carbonate  of  Lead,  known  also  as  wldte  lead,  ceruse,  or  Kremscr 
white,  is  commonly  in  the  form  of  heavy  white  masses  resembling 
chalk.  It  is  insoluble  in  water,  but  in  large  doses  it  possesses 
poisonous  properties.  In  October  1844,  the  late  Dr.  Sno\ir  met 
with  the  following  case  of  poisoning  witli  this  substance.  A  child, 
set.  5,  ate  a  portion  not  so  large  as  a  marble,  ground  up  w  ith  oil. 
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For  three  days  he  merely  suffered  from  pain  in  the  abdomen  and 
costiveness.  On  the  thii'd  night,  the  child  became  rapidly  worse, 
and.  there  was  vomiting.  He  died  ninety  hours  after  taking  the 
poison,  having  passed  some  offensive  motions  of  a  greenish-black 
colour  (probably  from  sulphide  of  lead)  before  he  died.  It  is 
remarkable  that  in  this  case  so  small  a  quantity  should  have  proved 
fatal  without  exciting  any  marked  symptoms  of  irritation  in  the 
first  instance. 

There  are  many  cases  of  poisoning  by  the  carbonate  of  lead  in 
the  human  subject ;  but  it  has  in  these  instances  proved  insidiously 
fatal,  by  inducing  colica  piotonum.  The  following  case  of  recovery 
fi'om  a  large  dose  of  carbonate  of  lead  is  reported  by  Mr.  Cross.  A 
woman,  fet.  33,  took,  by  mistake  for  a  dose  of  magnesia,  from  six 
to  eight  drachms  of  carbonate  of  lead.  Five  hours  afterwards  she 
was  seen  by  her  medical  attendant.  She  was  in  a  cold  perspii'ation, 
breathing  heavily,  constantly  vomiting,  her  pulse  hard,  small,  and 
quick.  There  was  great  anxiety  of  countenance,  with  dryness  of 
the  throat ;  and  a  sense  of  heat  in  the  stomach,  with  painful  colics. 
Castor  oil  and  sulphate  of  magnesia,  with  diluted  sulphuric  acid, 
were  given  to  her — the  last  at  frequent  intervals.  The  extensor 
muscles  became  paralyzed,  and  the  flexors  rigidly  contracted ;  the 
colics  were  so  excruciating  that  the  patient  generally  fainted  after 
each  paroxysm.  The  evacuations  from  the  bowels  were  of  a  dark 
coloiu-.  The  symptoms  abated ;  but  the  next  day  there  were 
nausea  and  faintness,  with  griping  pains.  In  four  days  she  was 
convalescent.  A  somewhat  similar  case  is  reported  in  Casper's 
'  Wochenschrift '  for  1844,  in  which  a  man,  ast.  20,  swallowed,  by 
mistake  for  chalk,  between  five  and  six  drachms  of  carbonate  of 
lead.  In  a  few  hours  it  produced  all  the  symptoms  of  irritant 
poisoning,  thirst,  burning  pain,  and  incessant  vomiting ;  yet, 
although  he  was  not  seen  for  twenty- four  hours  after  taking  the 
poison,  he  perfectly  recovered  in  the  course  of  a  short  time  under 
very  simple  treatment.  His  recovery  was  probably  due  to  the 
greater  part  of  the  carbonate  having  been  ejected  by  the  early 
vomiting.  ('Ann.  d'Hyg.'  1845,  vol.  2,  p.  226.)  These  cases  show 
that  the  carbonate  of  lead,  although  poisonous,  is  not  very  ener- 
getic. Its  action  as  a  poison  is  probably  not  greater  than  that  of 
the  acetate ;  and,  so  far  as  observations  on  the  human  subject 
extend,  it  is  less  active  than  the  subacetate. 

A  case  is  related  in  the  '  Annales  d'Hygiene'  (April  1844),  which 
shows  that  shot  used  in  cleaning  bottles  may  be  chemically  acted 
on  by  the  acids  of  the  wine  or  liquid,  and  give  rise  to  the  produc- 
tion of  this  poisonous  salt  of  lead.  A  person,  after  having  swal- 
lowed a  few  glasses  of  liqueur,  suffered  from  the  most  violent 
colicky  pains,  and  all  the  symptoms  of  initant  poisoning.  Dr. 
Hanle,  who  was  immediately  called,  having  observed  that  the 
liquor  remaining  in  the  bottle  was  very  tui-bid,  poured  it  off  for 
analysis,  when  he  found  finuly  wedged  in,  at  the  bottom  of  the 
bottle,  ten  leaden  pellets,  which  had  become  so  completely  trans- 
formed into  carbonate  of  lead,  that  there  was  only  a  small  nucleus 
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of  the  metal  left.  So  long  as  the  liquor  was  clear,  no  accident  had 
arisen  from  its  use  ;  but  the  symptoms  of  poisoning  appeared 
immediately  when  the  turbid  portion  at  the  bottom  of  the  bottle, 
containing  the  salt  of  lead  either  suspended  or  dissolved,  was 
swallowed. 

The  sulphate  of  lead,  by  reason  of  its  insolubility,  is  commonly 
regarded  as  inert,  and  the  results  of  the  following  experiments 
appear  to  justify  this  opinion.  M.  Dupasquier  ascertained  that 
seventy-seven  gTains  of  the  sulphate  might  be  given  to  a  dog,  kept 
fasting  for  twenty-four  hours,  without  exciting  vomiting  or  any 
other  unpleasant  symptoms.  The  dog  was  kept  for  four  davs,  and 
the  dose  produced  no  effect.  On  killing  the  animal  and  inspecting 
the  body,  there  were  no  abnormal  appearances.  Doses  of  150  and 
300  grains  were  given  to  other  dogs,  without  producing  symptoms 
of  poisoning.  (Consult  '  Med.  Leg.'  1843,  p.  15.)  Orfila  states  that 
he  gave  to  a  dog  554  grains  in  a  finely  pulverized  state,  without 
any  injurious  effects  resulting.  The  dog  ate  its  food  as  usual  on 
the  following  day.    (Op.  cit.  vol.  1,  p.  690.) 

The  chromate  and  iodide  of  lead  are  ranked  among  lead  poisons. 
In  reference  to  the  chromate,  the  reader  is  referred  to  the  com- 
pounds of  chromium  (post,  p.  491).  It  has  been  most  improperly 
used  as  a  yellow  colouring  for  confectionery  and  ginger  lozenges, 
in  place  of  turmeric,  and  has  thus  given  rise  to  accidents  among 
children.  With  respect  to  the  iodide,  there  is  a  single  experiment 
on  a  cat  recorded  by  M.  Paton,  from  wliich  we  learn  that  nineteen 
grains  in  two  doses  produced  paralysis  of  the  hinder  legs,  and 
apparently  colicky  pains.  The  animal  died  in  three  days.  (Orfila, 
'Toxicol.'  vol.  1,  p.  702.) 

OXIDES   OF  LEAD. 

The  yellow  oxide  (massicot),  and  the  brown  oxide  (peroxide), 
are  but  little  known  except  to  chemists.  Litharge  and  Mwiium  or 
Bed  lead  are,  however,  much  employed  in  the  arts,  and  have  some- 
times given  rise  to  accidental  poisoning.  In  October  1843,  a 
woman  who  had  swallowed  two  and  a  quarter  ounces  of  the  red 
oxide  of  lead,  was  admitted  into  Gviy's  Hospital.  No  sjnuptoms 
appeared  for  nine  hours.  There  was  then  cohcky  pain,  with  urgent 
vomiting,  followed  by  headache  and  general  tenderness  of  tlie 
abdomen.  She  entirely  recovered  in  about  twelve  days.  ( '  Guy's 
Hospital  Reports,'  October  1850,  p.  209.)  In  March  1870,  owing 
to  an  accident,  some  red  lead  was  mixed  with  a  quantity  of  beer 
in  a  brewery  at  Guildford.  Several  persons  who  drank  this  beer 
suffered  from  lead-poisoning.  One  man  died,  but  it  was  probable 
that  disease  of  the  lungs  was  the  immediate  cause  of  his  death. 
Colicky  pains  and  a  blue  line  on  the  gurus,  with  constipation,  wei-e 
well-marked  symptoms  among  those  who  suft'ered.  In  the  course 
of  a  month  as  many  as  twenty-seven  cases  of  lead-colic  came 
under  treatment  from  this  cause.  ('  Lancet,'  1870,  vol.  1,  p.  428 
and  495.) 
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Clironic  poisoning. — The  effects  of  chronic  poisoning  are  more 
frequently  witnessed  in  reference  to  the  salts  of  lead  than  of  other 
nietalhc  irritants.  Any  salt  of  lead  taken  in  small  doses  at  in- 
tervals, may  give  rise  to  clironic  poisoning,  producing  lead-palsy  or 
other  forms  of  lead  disease.  White  lead  and  litharge  are  the  com- 
pounds to  which  chronic  poisoning  may  be  most  frequently  traced. 
The  medicinal  use  of  the  acetate,  if  continued  for  an  undue  length 
of  time,  may  so  saturate  the  system  with  the  metal  as  to  occasion 
this  form  of  poisoning.  A  child,  set.  6,  took,  in  a  quack  medicine, 
l-15tli  of  a  grain  of  acetate  of  lead  two  or  three  times  a  day  for 
nearly  nine  weeks.  It  was  then  found  to  be  labouring  under  symp- 
toms of  poisoning  by  lead,  and  two  days  afterwards  the  child  died. 
The  first  effects  of  taking  the  medicine  were  that  the  child  lost 
flesh,  and  complained  of  colicky  pains  ;  the  bowels  were  consti- 
pated, the  evacuations,  when  passed,  black  and  offensive,  and  there 
was  foetor  of  the  breath.  Latterly,  the  child  was  drowsy  and  the 
limbs  were  paralyzed.  Upon  the  day  of  its  death  it  was  convulsed, 
and  shortly  before  death  it  fell  into  a  state  of  coma.  ('  Pharma- 
ceutical Journal,'  December  1845,  p.  259.  Case  by  Dr.  Letheby.) 
This  case  shows  that  more  injury  may  be  done  by  frequently  re- 
peated small  doses  than  by  one  or  two  large  doses.  This  cliild  took 
in  nine  weeks,  no  more  than  Sir  R.  Christison  prescribed,  without 
any  injurious  eflects,  in  the  space  of  two  days. 

The  disease  called  Colica  pictonum,  or  Painter's  colic,  derives  its 
name  from  its  supposed  seat  in  the  colon,  but  according  to  some 
observers,  the  seat  of  pain  is  in  the  muscular  coverings  of  the 
abdomen.  (Dr.  Briquet,  'Archives  Ge'ne'rales, '  Feb.  and  March, 
1838  ;  and  '  Dub.  Hosp.  Gazette,'  Aug.  1858,  p.  237.)  This  disease 
may  be  regarded  as  a  chronic  form  of  poisoning  with  carbonate  of 
lead.  The  carbonate  finds  its  way  into  the  system,  among  white 
lead  manufacturers,  either  througli  the  skin  or  through  the  lungs, 
or  both  together  ;  it  is  diffused  through  the  air  as  a  tine  dust,  and 
is  not  only  respired,  but  taken  into  the  mouth  and  swallowed  with 
the  saliva.  It  has  been  remarked  that  in  factories  where  the  powder 
was  ground  in  a  dry  state,  not  only  have  the  labourers  suftered,  but 
horses,  dogs,  and  even  rats,  have  died  from  its  eflects.  Since  the 
practice  has  arisen  of  grinding  the  white  lead  in  water,  cases  of 
colica  pictonum  have  not  been  so  numerous.  They  are  still,  how- 
ever, not  nnfrequeiit  among  painters,  plumbers,  pewterers,  the 
manufacturers  of  some  kinds  of  glazed  cards,  the  bleachers  of 
Brussels  lace,  and  among  those  engaged  in  the  glazing  of  potterv, 
when  oxide  of  lead  is  employed  m  the  glaze.  In  ten  years,  ac- 
cording to  Dr.  Clemens,  there  were  1,898  cases  of  chronic  poisoning 
by  lead  among  workmen,  admitted  into  the  hospitals  of  Paris. 
(Casper's  'Viertelj.'  1853,  vol.  2,  p.  177.)  Out  of  1,330  cases 
received  during  five  years  (1838-42)  in  the  Parisian  hospitals,  C55 
were  among  the  workers  in  white  lead  and  painters.  Of  341,  who 
were  workers  in  Avhite  lead,  55  died.  The  workers  in  metals — 
plumbers  who  handle  metallic  lead,  are  but  little  subject  to  the 
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disease.  Only  22  cases  of  this  kind  occuiTed  in  the  five  years 
('  Gaz.  Med. '  Janvier  17,  1847. ) 

The  workmen  who  are  employed  to  Avhiten  Brussels  lace  by 
beating  white  lead  into  the  fibre,  constantly  breathe  an  atmosphere 
of  this  poisonous  salt,  and  suffer,  according  to  M.  Chevallier,  from 
dryness  of  the  fauces,  colic,  and  other  symptoms  of  chronic 
poisoning  by  lead.  ('Ann.  d'Hyg.'  1847,  vol.  1,  p.  Ill,  1855  ;  vol. 
2,  p.  317.  )  It  becomes  a  question  whether  those  women  who  wear 
this  lace  in  close  contact  with  the  skin,  may  not  suffer  from  symp- 
toms of  lead-poisoning.  At  any  rate,  those  who  prepare  the  lace 
suffer  and  die  from  the  effects"  of  lead-poisoning.  A  fatal  case  of 
this  kind  is  reported  in  the  'Med.  Times  and  Gazette.'  (Dec.  39, 
1857,  p.  636.)  Lead  was  found  in  the  viscera  of  a  woman  who  had 
thus  fallen  a  victim  to  lace- whitening.  ( '  Gazette  M^dicale, '  Dec.  11 , 
1847,  p.  993  ;  and  'Ann.  d'Hyg.'  1856,  vol.  2,  p.  316.)  Actors  and 
others  who  use  white  lead  as  a  cosmetic,  to  give  a  delicate  paleness 
to  the  countenance,  are  liable  to  attacks  of  lead-colic.  ('  Med.  Times 
Ga,zette,'  August  1852,  p.  223.)  The  makers  of  glazed  cards,  in 
which  white  lead  is  largely  employed,  also  suffer  from  this  disease. 
So  easily  is  the  system  affected  in  some  cases  that  colic  and 
paralysis  have  been  known  to  arise  from  a  x^erson  working  or 
sleeping  in  a  recently-painted  room.  (' Lancet,' Oct.  26,  1844.)  In 
a  case  reported  by  Dr.  Chowne,  a  man  who  slept  in  a  newly-painted 
room  for  a  few  nights  was  attacked  with  paralysis.  ('Med.  Gaz.,' 
vol.  39,  p.  255.)  In  these  instances,  the  noxious  emanations  are 
received  through  the  lungs.  Sir  James  Alderson  mentions  several 
cases  of  a  similar  kind,  and  he  calls  this  form  acute  paralysis  from 
lead.  ('  Lancet,'  Oct.  30,  1852,  p.  391.)  I  have  myself  suffered  from 
severe  coUc  by  breathing  the  vapour  of  fresh  paint.  It  is  not  im- 
probable that,  in  these  cases,  the  carbonate  of  lead  is  carried  oif  in 
vapour  in  combination  with  that  of  the  essential  oil  of  turpentine. 

The  late  Mr.  J.  Lizars,  of  Edinburgh,  communicated  to  me  the 
following  case.  A  military  olficer,  jet.  50,  fond  of  painting  in  oil- 
colonrs,  worked  for  some  time  in  a  room  eight  feet  square,  which 
had  a  large  stove  in  it.  He  was  attacked  with  wrist-drop  (paralysis) 
in  December  1855,  and  soon  afterwards  with  jjaralysis  in  both  legs. 
It  appears  that  his  servant  always  ground  liis  coloru's,  mixed  them, 
and  cleaned  his  brushes.  He  had  had  an  attack  some  years  before  ; 
but  from  this,  by  laying  aside  oil-painting,  he  completely  recovei'ed. 
In  these  instances  the  emanations  of  lead  must  have  been  received 
through  the  lungs.  Doubtless,  chemists  might  be  found  who  would 
undertake  to  prove  by  ingeniouply-devised  experiments,  that  there 
could  be  no  lead  in  the  air  of  the  room  ;  and  coupling  their  results 
with  the  fact  that  few  ai+ists  are  known  to  suffer  from  such  symp- 
toms, would  contend  that  lead  was  not  the  cause.  The  symptoms, 
however,  were  of  the  character  peculiar  to  lead-poisoning,  and  as 
they  disappeared  on  the  removal  of  the  patient  to  another  atmo- 
sphere, there  could  be  no  reasonable  doubt  about  the  cause.  These 
insidious  eff"ects  of  lead  should  be  borne  in  mind  by  those  who  deny 
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that  any  noxious  emanations  can  escape  from  arsenical  papers  m 
inhabited  rooms,  merely  because  the  greater  number  of  persons 
who  live  in  them  do  not  sutler,  and  because  some  chemists  have 
affirmed  that  they  covild  detect  no  arsenic  in  a  volatile  state  m  the 
atmosphere  of  the  room. 

There  are  numerous  other  instances  in  wliich  lead,  or  its  pre- 
parations, by  mere  contact  with,  the  skin,  have  been  known  to  pro- 
duce the  usual  results  of  lead-poisoning.     Some  of  these  have 
been  abeadv  pointed  out  in  a  former  part  of  this  work.  (See 
action  through  the  skin,  p.  10.)     Dr.  Todd  mentions  the  case 
of  a  man  in  King's  College  Hospital,  who  suffered  from  lead-palsy. 
He  had  been  a  potman,  and  the  palsy  was  attributed  to  the 
constant  handling  and  cleaning  of  pewter  pots.     ('Med.  Gaz.' 
vol.  48,  p.  1047.)    For  another  case,  see  'Lancet,'  Jan.  21,  1860, 
p.  60.)    Dr.  Johnson,  of  King's  College  Hospital,  treated  a  case  of 
lead-poisoning  in  which  the  cause  was  traced  to  the  handling  of  vul- 
canized rubber,  impregnated  vath  lead  to  give  it  a  dark  colour. 
The  man  was  a  trunk-maker,  and  used  this  material  in  his  trade, 
('Phann.  Jour.'  1870,  p.  426.)    The  mere  handling  of  lead  or  its 
oxides,  is  therefore  sufficient  to  produce  all  the  effects  of  chronic 
poisoning.    T  have  been  informed  of  a  case  in  which  a  tea-dealer 
v,^as  seized  with  symptoms   of  lead-poisoning,   and  the  cause 
remained  long  unsuspected,  until  lie  admitted  that,  in  the  course 
of  his  trade,  he  had  the  idle  habit  of  placing  pieces  of  tea-lead  fre- 
quently in  his  mouth,  and  crushing  the  metal  between  his  teeth. 
In  the  '  JomW  de  Chimie  '  (Juillet  1858,  p.  434),  the  case  of  a 
compositor  is  related,  from  which  it  appears,  that  local  paralysis  of 
the  right  hand  was  induced  in  a  week  as  the  result  of  handling  new 
type.    The  sharp  edges  of  the  type  produced  abrasions  of  the 
thumb,  fore  and  middle  fingers — a  condition  which  favoured  ab- 
sorption.   In  iive  days  the  wrist  became  progressively  weaker  ;  in 
a  week,  the  hand  dropped  so  that  it  could  not  be  raised,  and  there 
was  loss  of  power  to  grasp  any  article  with  firmness.    There  was  a 
faint  blue  line  at  the  edge  of  the  gums.    This  appears  to  have  been 
an  instance  of  purely  local  action  affecting  only  one  hand,  and  not 
preceded  by  coUc.    It  was  found  that  in  this  case  baths  of  the 
sulphide  of  potassium  effected  a  cure.    Cosmetics  and  hair-dyes, 
containing  preparations  of  lead,  may  also  insidiously  give  rise  to 
chronic  poisoning. 

Plumhim,. — The  symptoms  of  chronic  poisoning  by  lead  are  well 
marked.  There  is  first  pain,  with  a  sense  of  sinking,  commonly  in 
or  about  the  region  of  the  navel — the  seat  of  the  colon.  Next  to 
pain  there  is  obstinate  constipation,  retraction  of  the  abdominal 
parietes,  loss  of  appetite,  thirst,  dryness  of  the  mouth  and  throat, 
foetid  odour  of  the  breath,  sallowness  of  the  countenance,  and 
general  emaciation.  The  sldn  is  dry,  acquires  a  saUow  or  dusky 
colour,  and  the  patient  experiences  a  saccharine,  metallic,  or 
astringent  taste  in  the  mouth.  There  is  emaciation  and  a  general 
wasting  of  the  muscles  of  the  body,  especially  the  arms. 
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A  symptom  of  a  peculiar  nature  was  pointed  out  by  the  late  Dr. 
Burton  ('Med.  Gaz.'  vol.  25,  p.  687),  namely,  a  hluewss  of  the 
edges  of  the  gums,  where  these  join  the  teeth,  which  are  generally 
of  a  brownish  colour.  This  colouring  of  the  gums  has  been  so 
frequently  observed,  that  pathologists  regard  it  as  a  well-marked, 
although  not  a  certain,  indication  of  lead-poisoning.  A  similar  blue 
mark  round  the  edges  of  the  gums  has  been  noticed  in  other  cases 
of  poisoning — as  by  mercurial  preparations,  and  as  a  result  of  the 
medicinal  administration  of  the  salts  of  silver.  On  the  other  hand, 
in  certain  cases  of  chronic  poisoning  by  lead  it  may  be  absent — (see 
a  case  by  Mr.  Fletcher,  '  Med.  Times,'  Feb.  14,  1846,  p.  395)— as 
where,  for  example,  the  individual  has  ceased  to  expose  liimself 
to  emanations  of  lead.  Dr.  Thomson,  of  Stratford-upon-Avon, 
has  observed,  with  respect  to  this  colouring  of  the  gums,  that  it 
was  absent  in  a  case  of  chronic  lead-poisoning  in  which  the  other 
symptoms  were  well  marked.  In  another  instance,  in  which  the 
poison  was  derived  from  the  same  source,  there  was  no  paralysis  of 
the  hands,  but  the  gums  were  deeply  tinged.  He  has  also  seen 
this  blue  tinge  of  the  gums  in  painters  who  had  not  suffered  from 
any  of  the  constitutional  efiects  of  the  poison.  ('  Med.  Times,' 
Dec.  1848,  p.  195.)  In  some  cases  in  which  the  blue  coloiu'  has 
not  appeared,  the  gums  have  presented  a  fungous  appearance,  and 
have  been  observed  to  bleed  frequently.  ('  Med.  Times  and  Gaz.' 
Jan.  30,  1858,  p.  124.)  Hence,  while  a  blue  line  indicates  poisoning 
by  lead,  its  absence  is  not  to  be  taken  as  a  proof  that  this  poison  is 
not  in  the  system. 

In  April,  1846,  a  woman  was  admitted  into  Guy's  Hospital, 
with  some  obscure  symptoms  of  chronic  gastritis,  and  dull 
aching  pains  in  the  stomach  and  back.  For  ten  weeks  pre- 
viously, her  bowels  had  acted  only  under  the  use  of  medicine. 
On  the  third  day  after  her  admission,  a  distinctly  blue  line 
was  for  the  first  time  noticed  on  both  gums,  and  there  was 
trembling  of  the  hands  with  paralysis  on  the  extensors  of  the 
wi'ists.  She  became  insensible,  and  died  a  week  after  her  ad- 
mission. An  analysis  of  the  substance  of  the  liver  showed  that 
this  organ  contained  a  small  portion  of  lead,  and,  although  no 
evidence  could  be  obtained  that  deceased  had  taken  the  poison,  the 
chemical  analysis  confirmed  the  opinion,  derived  from  the  symp- 
toms, that  this  was  a  case  of  lead-poisoning.  ('Guy's  Hosp.  Reports,' 
1846,  p.  471.)  Two  cases  of  plumbism  from  the  grinding  of  white 
lead,  marked  by  the  usual  symptoms,  including  the  blue  line  on 
the  gums,  are  reported  by  Dr.  Wilks.  ('  G.  H.  Rep.'  1872-3,  vol. 
18,  p.  155.)  An  engineer,  who  had  worked  for  eighteen  years  in 
his  trade,  had  during  this  time  used  a  quantity  of  red  and  white 
lead  for  various  purposes.  It  was,  however,  only  witlun  the  last 
eighteen  months  of  his  Avork  that  he  had  suffex-ed  from  the  usual 
symptoms  of  lead-poisoning.  ('  Lancet,'  Jan.  21,  1860,  p.  60.)  It 
is  worthy  of  note  that,  although  this  person  had  been  so  many  years 
exposed  to  the  causes  of  lead-disease,  he  did  not  suffer  from  any 
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symptoms  until  the  latter  part  of  the  time.  It  appears  from  the 
observations  of  Hitzig  that  workers  in  horse  hair  are  subject  to 
attacks  of  clu-onic  lead-poisoning.  The  hair  is  dyed  black  by  a  com- 
pound containing  litharge  ('Ann.  d'Hyg.'  1874,  vol.  1,  p.  446.) 
It  penetrates  through  the  skin.  Other  sources  of  lead-poisoning 
in  manufactures  have  been  pointed  out  by  Dr.  Du  Mesnil,  in  re- 
ference to  the  polishing  and  painting  of  articles  of  furniture.  ('  Ann. 
d'Hyg.'  1874,  vol.  1,  p.  355.)  Chronic  poisoning  by  lead  often  kills 
the  patient ;  after  death  the  large  and  small  intestines  have  been 
found  much  contracted,  and  their  coats  thickened.  These  changes 
have  been  especially  observed  in  the  colon. 

It  is  not  improbable  that  many  cases  of  supposed  cerebral, 
spinal,  or  heart  disease,  are  really  due  to  the  insidious  and  unsus- 
pected action  of  lead  upon  the  system.  In  December  1856,  a  man 
was  admitted  into  Guy's  Hospital  under  the  late  Dr.  Addison.  He 
was  a  pale,  exsanguined  man,  who  had  siiffered  from  head-symp- 
toms, failing  power  in  the  hmbs,  irregular  pains  in  the  stomach, 
and  palpitation  of  the  heart.  In  looking  at  his  tongue,  it  was 
observed  that  there  was  a  blue  line  on  the  gums,  and  on  further 
inquiry,  it  turned  out  that  the  man  had  been  a  worker  in  red-lead, 
and  had  suffered  much  from  constipation.  The  arms  had  been  more 
aj3fected  by  the  lass  of  power  than  the  legs — one  of  the  peciiliar  fea- 
tures of  lead-palsy.  The  case  was  thus  recognized  and  treated  as 
one  of  lead-poLsoning  : — the  blue  line  on  the  gums  having  first  led 
to  a  suspicion  of  its  real  character.  ('  Med.  Times  and  Gaz. '  Dec.  27, 
1856,  p.  643.)  In  a  case  which  was  under  Dr.  Rees  at  Guy's  Hospi- 
tal, in  Januaiy  1861,  no  source  of  lead  could  be  traced,  although 
the  symptoms  were  those  of  chronic  lead-poisoning,  and  lead  was 
found  in  the  virine. 

The  earliest  period  at  which  this  blue  line  on  the  gums  first 
shows  itself  is  not  known  ;  it  is  the  result  of  a  slow  deposit  of 
absorbed  lead,  and  in  an  early  stage,  unless  specially  looked  for, 
it  may  escape  notice.  According  to  some  authorities,  the  period 
at  which  the  line  is  first  seen,  varies  with  the  quantity  of  lead 
taken,  as  well  as  with  the  rapidity  of  absorption.  Dr.  Burton 
states  that  the  discolouration  has  been  produced  in  tvventy-foiir 
hours,  by  giving  four  doses  of  five  grains  each  of  the  acetate  of 
lead  in  six  hours  ;  and  he  thinks  it  might  be  obvious  in  four 
or  six  hours  Avhen  large  doses  are  taken.  ('  Med.  Chir.  Tran.°.* 
vol.  23,  p.  78  ;  and  Harrison  on  '  Lead  Poisoning,'  p.  59.)  When 
once  produced,  this  appearance  is  very  persistent.  Dr.  Thomson 
noticed  it  in  the  case  of  a  patient  poisoned  by  drinking  water 
containing  lead,  about  a  year  previously  ;  and  in  a  severe  case  of 
colica  pictonum  with  slight  paralysis  of  the  hands,  occurring  in  a 
house-painter,  after  repeated  attacks,  a  faint  indication  of  it  was 
recognized  four  years  after  the  man  had  ceased  to  be  subjected  to 
the  influence  of  the  poison.  In  this  instance,  the  colour  had,  in 
great  part,  disappeared  at  the  end  of  the  first  year.  ('  Med 
Times,'  December  1848,  p.  195.) 
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Among  tlie  symptoms  is  a  marked  effect  on  the  nervous  system. 
There  is  a  dull,  numb  feeling  in  the  skin,  especially  noticed  in  the 
fingers  and  fore-arms,  trembling  of  the  arms  and  legs,  unsteadiness 
in  walking  or  in  any  muscular  exertion,  with  rheumatic  pains  in 
the  loins.  Symptoms  affecting  the  brain  also  present  themselves. 
The  losK  (jf  power  in  the  wrists  is  manifested  chieily  l)y  a  paralysis 
of  the  extensor  muscles,  so  that  the  hand  drops.  The  body  becomes 
emaciated,  tlie  legs  cedematous,  and  the  person  dies  exhausted. 

A  common  cause  of  chronic  poisoning  by  lead  is  the  use  of  ivater 
which  has  acquired  an  impregnation  of  a  salt  of  lead  from  being  kept 
in  a  cistern  or  conveyed  through  apipe  of  this  metal.  The  symptoms 
in  these  cases  come  on  very  insidiously,  and  are  not  materially  dif- 
ferent in  their  course  and  character  from  those  above  detailed.  Dr. 
Thomson  has  well  described  them  in  the  pajjer  to  which  I  have 
refeiTed.  They  are  manifested  by  pains  in  the  stomach  and  bowels, 
constipation,  evacuations  when  passed,  dark  coloured,  headache, 
flushing  of  the  face,  pains  in  all  the  joints  and  limbs,  but  especially 
the  wrists,  with  .great  depression  of  spiiits,  paralysis  of  the  extensor 
muscles  of  the  arms  and  hands,  countenance  dark  and  saUow,  eyes 
sunk,  tongue  flabby,  indented,  {ind  of  a  whitish  livid  colour,  with 
a  dark  blue  line  along  the  transparent  edge  of  the  gums.  It  is 
obvious  that  symptoms  of  this  nature  may  be  overlooked  or  referred 
to  some  other  cause.  In  1857,  a  man  was  admitted  into  Guy's 
Hospital,  labouring  under  some  of  the  symj^toms  above  described. 
He  had  also  a  blue  line  at  the  edges  of  the  gums.  So  far  as  it 
could  be  ascertained,  he  had  been  exposed  to  no  cause  of  poisoning 
by  lead.  He  lived  at  Norwood,  and  on  requiring  for  examination 
a  sample  of  the  water  which  he  had  been  in  the  habit  of  drinking, 
it  was  found  to  be  impregnated  with  lead  derived  from  a  leaden 
cistern.  In  tliese  cases  the  cause  is  not  commonly  suspected  until 
the  symptoms  are  fully  developed  ;  and  it  is  only  after  the  patient 
has  suftered  for  some  time  from  the  effects  of  the  poison,  that  the 
symptoms  assume  the  form  of  lead-colic.  (Harrison,  '  On  the  Con- 
tamination of  Water  by  Lead,'  1852,  p.  60.) 

A  remarkable  series  of  cases  presenting  tliis  form  of  clironic 
poisoning  by  lead  oecirrred  in  the  members  of  the  ex-royal  family 
of  France  at  Claremont,  in  1848.  A  full  account  of  the  symptoms 
by  Dr.  De  Mussy,  will  be  found  in  the  '  Dublin  Quarterly  Journal,' 
May  1849, p.  405  ;  '  Med.  Gaz.'  vol.  44,  p.  260  ;  and  Hai-rison,  '  On 
Lead  Poison,'  p.  122.  Out  of  thirty-eight  persons  using  water 
impregnated  Avith  lead  to  the  extent  of  about  one  grain  in  the  im- 
perial gallon,  thirteen  were  attacked  with  symptoms  of  chronic 
poisoning,  but  presenting  various  shades  of  difference.  There  Avas 
a  sallow  complexion,  yellowness  of  the  eyes,  Avasting  of  the  body, 
with  frequent  attacks  of  colic,  nausea,  and  obstinate  constipation. 
Among  the  nervous  symptoms,  there  was  great  restlessness,  depres- 
sion, and,  in  some,  an  excessive  sensibility  of  the  skin.  As  con- 
firmatory of  the  statement  above  made  respecting  the  blue  Hue  on 
the  gums  {ante,  p.  412),  this  symptom  existed  only  in  one-half  of 
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the  patients,  and  there  were  others  in  whom  theblue  line  had  existed, 
■who  did  not  experience  any  inconvenience  from  the  lead.  Lead 
was  not  only  found  in  the  water  in  small  proportion,  but  in  the 
urine  of  some  of  the  patients  ;  showing  that  it  was  undergoing 
elimination  by  this  secretion.  It  is  remarkable  that  six  children  of 
the  family,  aged  from  three  to  seven  yearis,  did  not  show  any  symp- 
toms. In  some  of  the  patients  Dr.  De  Mussy  observed,  in  addition 
to  a  blue  line  on  the  gums,  slate-coloured  spots  on  the  mucous 
membrane  of  the  inside  of  the  mouth.  In  one  case  the  mucous 
membrane  of  the  mouth  and  tongiie  of  a  worker  in  white  lead  was 
observed  to  be  entirely  of  a  slate-blue  colour. 

affects  of  external  appl  icat  io  n.—Home  remarks  have  been  already 
made  on  this  subject  {ante,  -p.  411).  The  apj)Lication  of  any  pre- 
paration of  lead  in  powder,  ointments,  or  diflFused  in  water,  is 
sufhcient  to  excite  all  the  symptoms  of  plumbism.  A  nursemaid 
was  in  the  daily  habit  of  bathing  a  healthy  infant  in  the  distilled 
water  obtained  from  a  leaden  pipe  connected  with  a  steam-boiler. 
The  child  grew  up  almost  paralytic  and  tottering  in  gait,  and  the 
cause  was  not  suspected  until  the  water  was  chemically  examined 
and  found  to  contain  lead. 

Most  hair-washes  or  hair-restorers,  are  solutions  of  acetate  of  lead, 
in  the  proportion  of  fuiir  to  six  grains  to  the  ounce,  mixed  Avith  a 
little  sulphur,  and  coloured  and  scented.  Powders  consisting  of  a 
mixture  of  lime  and  oxide  or  a  subsalt  of  lead,  are  also  used  for 
a  similar  purpose.  (See  '  Ann.  d'Hyg.'  1832,  vol.  2,  p.  32-4.)  The 
long-continued  use  of  these  preparations  may  give  rise  to  symp- 
toms for  the  origin  of  wliich  a  practitioner  niiglit  not  be  able  to 
account.  In  one  instance  a  hair-dye  thus  used  proved  fatal,  and 
lead  was  found  in  the  liver  and  in  one  of  the  kidneys  of  deceased. 
(Pharm.  Jour.,  Nov.  1869,  p.  304;  and  Jan.  1869,  p.  440.)  Dr. 
Briick,  of  Hanover,  observed  that  a  violent  ophthalmia  was  induced 
in  a  lady  who  had  used  for  dyeing  her  hair  a  substance  called 
Poudre  d'ltalie,  which  on  chemical  analysis  was  found  to  consist  of 
oxide  of  lead  and  lime.  ('Med.  Gaz.'  Nov.  1842.)  In  a  case 
which  occurred  under  my  own  observation  a  lady  had  paralysis  of 
the  muscles  on  one  side  of  the  neck  as  a  result  of  using  a 
mixture  of  lime  and  litharge  to  her  hair.  When  this  was  discon- 
tinued, she  quite  recovered.  Mr.  Lacy  has  pointed  out  the  injury 
to  health  which  is  lilcely  to  follow  the  use  of  white  lead  as  a  cos- 
metic by  actors.  The  glazed  white  leather  lining  of  hats  is  strongly 
impregnated  with  carbonate  of  lead,  which  may  penetrate  the  body 
through  the  perspiring  skin.  Other  facts  connected  with  this 
form  of  lead-poisoning  will  be  found  in  the  '  Medical  Times  and 
Gazette,'  August  1852,  p.  223  ;  'Ann.  d'  Hyg.'  1859,  vol.  l,pp.  95, 
296 ;  also  '  Ann.  d'Hyg.'  1861,  vol.  1,  pp.  342,  389 ;  and  1870,  vol.  1, 
p.  72.  Among  the  cases  mentioned  by  Orhla,  is  one  of  a  woman 
who  was  in  the  habit  of  applying  for  a  long  period  to  her  face  and 
neck  a  cosmetic  containing  a  preparation  of  lead.  After  six  months, 
there  were  the  usual  symptoms  of  chronic  poisoning.    This  woman 
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ultimately  became  blind  and  paralytic,  and  soon  afterwards  died. 
In  another  instance,  the  symptoms  had  become  so  fii-mly  established 
before  the  cause  was  suspected,  that  no  treatment  sufficed  to  relieve 
them.  ('  Toxicologie,'  vol.  1,  p.  680.)  Notwithstanding  these  facts, 
M.  Tanquerel  does  not  consider  that  serious  symptoms  can  be  pro- 
duced by  preparations  of  lead  coming  in  contact  with  the  unbroken 
skin.  If  the  skin  be  abraded,  then  absorption  may  take  place  rapidly. 
A  case  is  reported  by  Taufflieb,  in  which  the  frequent  application  of 
lead-plaster  to  an  ulcer  of  the  leg  was  followed  in  less  than  three 
months  by  all  the  symptoms  of  chronic  lead-poisoning.  ('  Galtier,' 
vol.  1.  p.  698. )  The  use  of  a  simple  lead  wash  in  cutaneous  dis- 
orders has  not  been  attended  with  any  injurious  efiects  :  but  the 
application  of  white  lead  and  linseed  oil  to  an  abraded  sm-face, 
produced  in  one  instance  an  attack  of  headcolic.  ('  Beck's  Med. 
Jur.'  vol.  2,  p.  650.) 

Appearances  after  death. — The  appearances  observed  in  cases 
of  acute  poisoning  by  lead  are  very  characteristic.  The  mucous  mem- 
brane of  the  stomach  and  intestines  is  covered  with  a  tliick  white  or 
whitish-yellow  layer  of  mucus  mixed  with  the  salt  of  lead,  and 
beneath  this,  the  membrane  is  reddened  or  ecchymosed.  In  the 
fatal  cases  of  poisoning  by  subacetate  of  lead  (ante,  p.  406),  the 
following  appearances  were  found.  The  mucous  membrane  of  the 
stomach  was  of  a  grey  colour,  but  otherwise  perfectly  healthy. 
The  intestines  were  found  much  contracted,  in  one  instance  more 
so  than  in  the  other.  A  case  is  reported  by  Orfila,  in  which  an 
inspection  was  made  of  the  body  of  a  man  who  had  been  killed  by 
talang  a  quantity  of  Goulard's  extract.  He  died  within  fcrty-eight 
hours,  and  there  was  well-marked  inflammation  of  the  alimentary 
canal  from  the  oesoi)hagus  downwards.  The  inner  coat  of  the 
stomach  was  completely  softened,  and  the  efiused  mucus  was  found 
to  contain  the  poison.     ( '  Toxicologie,'  vol.  1.  p.  671.) 

In  a  case,  related  by  Dr.  Kerchoffs,  the  mncous  membrane  of 
the  stomach  was  found  abraded  in  several  places,  especially  near 
the  pylorus  ;  and  most  of  the  abdominal  viscera  were  in  a  state  of 
high  inflammation.  A  trial  for  murder  by  this  substance  took 
place  at  the  Central  Criminal  Court  in  November  1844  (i?ey.  v. 
Edwards).  In  this  case  the  stomach  and  intestines  are  stated  to 
have  been  found  inflamed,  and  there  were  dark  spots  on  the  former. 
In  animals,  according  to  Dr.  Mitscherlich,  when  the  dose  is  large, 
the  mucous  coat  of  the  stomach  is  attacked  and  corroded  ;  this 
change  appears  to  be  purely  chemical,  and  takes  place  in  all  the 
organs  of  the  body  with  which  the  salt  of  lead  comes  in  contact.  If 
given  in  a  small  dose,  it  is  decomposed  by  the  gastric  secretions, 
and  exerts  no  corrosive  power  on  the  mucous  membrane.  When 
the  acetate  of  lead  was  given  in  a  state  of  albuminate  dissolved 
by  acetic  acid,  death  took  place  with  great  rapidity  ;  and,  on 
inspection,  the  stomach  was  not  found  coiroded.  The  coiTosive 
action  is  a  property  of  the  neutral  salt,  and  is  not  manifested  when 
the  dose  is  small,  or  when  the  poison  is  combined  with  an  excess  of 
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acid.  -In  the  case  of  poisoning  by  the  carbonate  of  lead,  which 
proved  fatal  in  ninety  hours  (ante,  p.  407),  the  mucous  membrane 
of  the  stomach  was  much  inflamed  and  of  a  dark  red  colour 
throughout. 

In  the  chrordc  form  of  poisoning,  the  appearances  are  less  dis- 
tinct. The  blue  line  on  the  gums  may  or  may  not  exist  in  the 
dead  body,  according  to  circumstances.  In  the  case  of  the  woman 
elsewhere  related  (ante,  p.  412),  there  was  thickening  as  well 
as  enlargement  of  the  coats  of  the  stomach  especially  of  the 
mucous  membrane.  The  large  intestines  were  irregularly  con- 
tracted and  distended.  There  were  spots  of  congestion  upon  the 
mucous  coat,  and  the  salivary  glands  were  enlarged.  In  Dr. 
Letheby's  case  (ante,  p.  409),  the  skin  was  of  a  dingy  yellow,  and 
the  gums  were  of  a  deep  blue  colour.  The  lungs  were  slightly  con- 
gested, and  there  was  an  eftusion  of  serum  in  the  pleurae.  The 
blood  was  black  and  liquid.  The  stomach  and  intestines  were  pale 
and  nearly  empty  ;  the  former  contained  haK  an  ounce  of  a  thick 
brownish  fluid,  in  which  lead  was  detected  ;  the  latter  were  con- 
tracted in  some  places  and  distended  in  others,  and  they  presented 
several  points  of  intus-susception.  The  large  intestines  were  in  a 
similar  condition.  The  bronchial  and  mesenteric  glands  were 
enlarged.  The  bladder  and  ureters  were  full  of  urine  ;  the  rest  of 
the  viscera  healthy. 

Bocker  describes  the  mucous  membrane  of  the  stomach  and 
intestines  as  cougested  and  softened,  presenting  often  a  yellow, 
grey,  brown,  or  black  appearance.  The  coats  of  the  intestines  are 
thickened,  and  the  canal  is  irregularly  contracted.  The  lungs  are 
congested;  the  muscles  are  pale,  wasted,  and  converted  into  a  tibrous 
tissue.  (' Vergiftungen,'  1867,  p.  49.)  For  further  information  on 
this  subject,  I  must  refer  the  reader  to  the  '  Traite'  des  Maladies  de 
Plomb,'  par  Tanquerel  des  Planches,  1839  ;  '  Traite'  Pratique  de  la 
Colique  de  Plomb,'  par  J.  L.  Brachet,  1850  ;  and  a  translation  of 
the  work  of  Tanquerel  des  Planches,  by  Dr.  Dana,  U.S.  1848. 

Fatal  dose.  Pekiod  of  death. — Nothing  is  accurately  known 
concerning  the  fatal  dose  of  sugar  of  lead,  or  of  carbonate  of 
lead.  The  facts  already  detailed  show  that  either  substance  may 
be  taken  in  a  comparatively  large  quantity,  without  producing 
serious  efiiecta.  Thirty  and  forty  grains  of  the  acetate  have  been 
given  daily,  in  divided  doses,  without  injury.  The  following  addi- 
tional cases,  in  some  of  which  recovery  took  place  under  very  dis- 
advantageous circumstances,  prove  that  sugar  of  lead  is  not  an 
active  poison.  The  late  Dr.  Ilifl'  met  with  an  instance  in  which  an 
ounce  was  swallowed  in  solution.  The  symptoms  were  pains  in  the 
abdomen,  re3embling  colic,  with  vomiting,  muscular  rigidity,  and 
numbness.  It  was  three  hours  before  any  remedies  were  used 
and  five  hours  before  the  stomach-pump  was  employed.  The 
person  recovered .  In  a  second  case  an  ounce  was  sw^allowed  :  sul- 
phate of  magnesia  was  freely  given  ;  the  stomach-pump  was  used, 
and  the  patient  recovered.    In  October  1835,  a  girl,  tet.  19,  dis- 
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solved  an  ounce  of  acetate  of  lead  in  a  cupful  of  water,  and  swal- 
lowed it.  In  a  quarter  of  an  hour  violent  vomiting  came  on,  and 
slie  'was  taken  to  the  North  London  Hospital.  Sulphate  of  mag- 
nesia and  diluted  sulphiu-ic  acid  were  given  to  her.  There  was 
slight  pain  in  the  abdomen,  weight  in  the  head,  dimness  of  sight, 
with  pains  shooting  through  the  eyeballs.  The  abdomen  was 
tender  on  pressure  for  sevei'al  days  ;  but  in  five  days  the  patient 
was  discharged  cured.  The  fourth  case  occurred  in  Paris,  in  1840. 
A  girl  swallowed  an  ounce  of  sugar  of  lead  :  the  usual  symptoms 
followed,  and  sulphate  of  soda  was  administered.  She  recovered. 
In  a  case  reported  by  Dr.  Evans,  a  woman  recovered  after  having 
swallowed  half  an  ounce  of  the  acetate  by  mistake,  under  the  free 
use  of  aromatic  sulphuric  acid.  ('  Amer.  Jour.  Med.  Science,'  Feb. 
1847,  p.  259.)  Mr.  Marshall  mentions  a  case  of  recovery  where  two 
fluid  ounces  of  Goulard's  extract  had  been  taken  by  mistake.  ('  On 
Arsenic,'  p.  106.) 

The  dose  of  this  poison  requii-ed  to  destroy  life  was  a  subject  of 
inquiry  in  Beg.  v.  Hume  (Chelmsford  Summer  Assizes,  1847).  The 
prisoner  was  charged  with  an  attempt  to  murder  her  husband,  by 
endeavouring  to  administer  to  laim  '  a  large  quantity  of  a  certain 
deadly  poison,  called  sugai-  of  lead  !  '  According  to  the  evidence, 
she  made  two  boluses  with  flour  and  water,  and  the  quantity  of 
sugar  of  lead  contained  in  them  was  equal  to  twenty-six  grains  and 
a  half.  This  was  pronounced  to  be  suflicient  to  destroy  life,  al- 
though the  grounds  for  this  medical  opinion  did  not  appear.  So 
far  as  I  have  been  able  to  ascertain,  there  is  not  a  single  instance 
recorded  in  which  even  sixty  grains  have  destroyed  hfe.  Van 
Swieten  gave  it  to  the  amotmt  of  one  drachm  daily,  for  ten  days, 
before  it  caused  any  material  symptoms.  (See  '  Cliristison,'  op. 
cit.  555.)  In  another  case,  violent  symptoms  were  produced  by 
this  dose  ;  but  the  individual  easily  recovered  from  the  effects. 
The  observations  and  experiments  of  Orfila  also  prove  that  the 
vulo-ar  belief  of  sugar  of  lead  being  an  active  poison  is  erroneous. 
The  fatal  cases  are  so  few  in  number,  that  it  is  impossible  to  fix, 
with  any  precision,  the  period  within  which  tliis  poison  may  destroy 

Trbatmejstt.— This  consists,  in  acute  poisoning,  in  the  free  ad- 
ministration of  solutions  of  the  alkaline  sulphates,  either  of  soda  or 
magnesia.  The  carbonates  should  be  avoided,  as  the  carbonate  of 
lead  is  poisonoiis  ;  wliile  the  sulphate  is  either  inert,  or  possesses 
but  very  little  activity.  Purified  animal  charcoal  has  been  reconi- 
mended  as  an  antidote,  in  consequnnce  of  the  property  which  it 
possesses,  to  a  certain  extent,  of  separating  oxide  of  lead  from  its 
saline  combinations  ;  but  there  is  no  record  of  its  efficacy  or  utility. 

An  emetic  of  sulphate  of  zinc  should  be  given  if  vomiting 
does  not  already  exist ;  and  with  this,  castor  oil  to  promote 
free  evacuation  from  the  bowels.  The  stomach-pump  may  be 
occasionally  employed  with  benefit.  It  is  well  known  that  albu- 
men precipitates  the  oxide  of  lead  when  added  in  large  quantity  ; 
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and  Mitscherlicli  has  found  that  casein,  the  albuminous  principle 
of  milk,  is  an  eflectual  precipitant  of  the  oxide  of  lead.  Therefore 
it  would  be  advisable  to  administer,  in  cases  of  poisoning  by  the 
soluble  salts  of  lead,  miUc  or  albumen  in  large  quantity.  The  com- 
pounds thus  formed,  as  in  the  case  of .  corrosive  sublimate,  may 
not  be  absolutely  inert  ;  but  they  are  far  less  active  than  the  acetate 
itself,  and  tend  to  prevent  the  action  of  the  poison  as  a  corrosive 
on  the  stomach.  Six  cases  have  been  mentioned  in  which  the 
patients  recovered  partly  through  treatment,  after  having  swal- 
lowed one  oimce  of  the  acetate  of  lead.  M.  Bouchardat  strongly 
advises  the  employment  of  the  hydrated  persulphide  of  iron  as  a 
chemical  antidote.  This  compound  may  be  made  by  adding  a  par- 
salt  of  iron  to  an  alkaline  persulphide,  the  latter  being  in  excess. 
It  should  be  mixed  with  syrup,  and  preserved  closely  bottled  to 
prevent  chemical  change,  it  is  said  to  be  inert,  and  may  be  given 
in  large  quantity.  ('  Annuaire  de  The'rapeutique, '  1847,  p.  297.) 
The  urine  should  in  all  cases  be  chemically  examined  for  the  pur- 
pose of  tracing  the  disappearance  of  the  poison  from  the  body.  As 
a  chemical  antidote  in  poisoning  with  carbonate  of  lead,  a  mix- 
ture of  vinegar  and  sulphate  of  magnesia  may  be  employed. 

In  the  treatment  of  chronic  poisoning,  the  principal  object  is  to 
remove  the  poison  from  the  stomach.  In  a  case  of  poisoning  with 
water  impregnated  with  lead,  another  source  of  supply  should  be 
immediately  provided.  The  use  of  dilute  sulphuric  acid  internally, 
and  the  most  scrupulous  attention  to  cleanliness  of  the  skin  by 
frequent  ablutions,  have  been  found  the  best  means  of  preventing 
and  treating  some  forms  of  chronic  poisoning.  When  the  poison  is 
once  absorbed,  nothing  can  be  done  beyond  trusting  to  its  elimina- 
tion through  the  urine  and  other  secretions.  The  use  of  iodide  of 
potassium  has  been  strongly  recommended,  on  the  ground  of  its 
dissolving  the  lead,  and  earring  it  ofi"  by  the  kidneys  ;  but  there  is 
no  satisfactory  evidence  that  it  has  in  any  case  accelerated  a  cure. 
('Lancet,'  Dec.  3,  1853,  p.  522.)  There  is  probably  no  metal 
which  IS  retamed  so  long  in  the  body  as  lead,  when  it  has  been  once 
deposited  in  the  tissues.  (See^osi,  p.  423.)  The  use  of  siilphuretted 
waters,  or  alkaline  sulphuretted  baths,  is,  under  these  circum- 
stances, just  as  inelEcacious  as  the  use  of  diluted  sulphuric  acid. 
(See  'Orfila,'  op.  cit.  vol.  1.  p.  686;  'Galtier,'  op.  cit.  vol.  1. 
p.  676.)  Dr.  De  Mussy  employed  sulphur  baths  in  the  treatment 
of  the  royal  family  of  France,  but  aU  that  he  effected  was  a  black- 
ening of  the  nails  and  skin  by  the  production  of  the  sulphide  of 
lead  !  MM.  Legroux  and  Girard  have,  however,  employed  these 
sulphur-baths,  and,  as  they  believe,  with  bene.ht.'  In  some  lead- 
works  at  Marseilles,  in  1853,  fifty-two  out  of  260  workpeople  were 
affected  with  chronic  poisoning  within  a  month.  Croton  oil  was 
given  frequently,  and  sulphur-baths  were  employed  towards  the 
termination  of  the  case.    Two  or  three  weeks  were  required  for 
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internal  and  external  depuration  in  these  cases  of  lead-poisoning 
('Med.  Times  and  Gaz.'  Jan.  30,  1858,  p.  125.) 

Other  modes  of  treatment  will  be  found  described  by  the 
writers  to  whose  works  on  chronic  poisoning  I  have  already  re- 
ferred. 


CHAPTER  43. 

CHEMICAL  AKATYSIS  OF  THE  SALTS  OF  LEAD. — ACETATE  AS  A  SOLTD  AKD  IN 

SOLUTION. — LEAD    XS    ORGANIC    MIXTURES. — IN    THE    TLSSUES.  LEAD  IX 

ARTICLES  OF  FOOD. — ACCIDENTS  FEOM  SPUEIOUS  TIN-FOIL. 

CHEMICAL  ANALYSIS. 

Acetate  of  lead  as  a  solid. — 1.  If  a  portion  of  the  powder  is  heated 
in  a  small  reduction-tube,  it  melts,  then  becomes  solid  ;  again 
melts,  acquiring  a  dark  colour,  and  gives  off  vapours  of  acetic 
acid ;  a  black  mass  is  left  in  the  tube,  consisting  of  carbon  and 
reduced  metallic  lead.  There  is  no  metallic  sublimate  formed. 
2.  It  is  very  soluble  in  water,  even  when  cold  ;  river  or  spring 
water  is  turned  milky  by  it,  chiefly  from  the  presence  of  carbonic 
acid  and  sulphates.  Goulard  water  is  generally  opaque  for  this 
reason.  3.  A  small  portion  of  the  powder  placed  in  a  saucer,  con- 
taining a  solution  of  iodide  of  potassium,  acquires  a  fine  yellow 
colour.    4.  When  treated  with  caustic  potash,  it  remains  white. 


Pig.  35. 


Fig  36. 


Crystals  of  acetate  ot  lead,  mugnilied 
ao  diameters. 


Crystals  ot  ncelato  of  lead,  magnified 
80  diameters. 


6  By  sulphide  of  ammonium,  or  sulphuretted  hydrogen  water,  it 
is  turned  black,  in  which  respect  it  resembles  the  white  salts  of 
some  other  metals.  (5.  When  the  powder  is  boiled  in  a  tube  Avith 
diluted  sulphuric  acid,  actitic  acid,  known  by  its  odour  and  vola- 
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tility,  escapes.  All  these  properties,  taken  together,  prove  that  the 
salt  is  acetate  of  lead. 

Acetate  of  lead  in  solution. — If  acetate  of  lead  is  presented  in  a 
state  of  solution,  or  if  the  solid  salt  is  dissolved  in  water  for  the 
purpose  of  making  a  fui-ther  examination,  we  should  note  the  follow- 
ing points  : — 1.  A  smaU  quantity,  slowly  evaporated  on  a  glass- 
slide  will  give  wliite  and  opaque  prismatic  crystals  (figs.  35  and  36), 
which  are  turned  yellow  by  iodide  of  potassium,  and  black  by 
sulphide  of  ammonium.    The  solution  is  said  to  be  neutral.  The 
common  acetate  has  both  an  acid  and  an  alkaline  reaction,  i.e.  it 
reddens  litmus  paper  and  renders  turmeric  brown,  a  circumstance 
which  might  create  some  embarrassment  in  an  analysis.    2.  Diluted 
sulphttric  acid  produces  a  white  precipitate,  soluble  in  hydrocliloric 
acid  and  in  a  large  excess  of  caustic  potash.    3.  It  is  precipitated 
of  a  bright  yellow  colour  by  the  iodide  of  potassium  ;  the  yellow 
iodide  of  lead  is  soluble  in  caustic  potash  as  well  as  in  concentrated 
hydrochloric  acid,  forming  colourless  solutions.     4.  Sulphide  of 
ammonium  or  a  cmTeut  of  sulphuretted  hydrogen  gas,  produces 
in  acid  and  very  diluted  solutions,  a  deep  brown-black  precipitate. 
This  effect  is  observed  when  less  than  the  100,000th  part  of  the 
salt  is  dissolved.    The  potash  solutions  of  the  sulphate  (2)  and  of 
the  iodide  (3)  are  precipitated  black  by  these  tests.    5.  Place  a 
few  drops  of  the  solution  in  a  clean  platinum  capsule  ;  acidulate 
it  with  acetic  acid,  then  apply,  through  the  solution,  to  the  surface 
of  the  platinum,  a  thin  polished  slip  of  zinc — bright  crystals  of 
nietaUic  lead  are  instantly  deposited  on  the  zmc.    6.  Zinc  alone 
placed  in  an  acid  solution,  slowly  displaces  the  lead.    The  metal 
may  be  thus  obtained  in  a  dark  blue  spongy  mass.    Although  this 
is  not  a  delicate  mode  of  testing,  yet  by  it  the  metal  may  be  de- 
tected and  separated  from  the  liquid. 

Among  these  tests,  there  is  none  so  efficacious  or  certain  as  the 
sulphuretted  hydrogen  gas,  A  current  of  this,  when  properly 
applied,  will  reveal,  by  the  production  of  a  brown  tinge,  a  quarter 
of  a  grain  of  a  salt  of  lead  in  a  gallon  of  water,  i.e.  about 
the  300,000th  part.  In  operating  with  the  other  tests  on  small 
quantities  of  lead-salts,  it  is  always  advisable  to  concentrate  the 
liquid  to  the  smallest  possible  bulk,  and  even  in  some  cases  to  apply 
the  tests  to  the  dry  residue. 

Lead  in  organic  mixtures. — The  acetate  of  lead  is  pi'ecipitated 
by  many  organic  principles,  especially  by  casein,  albumen,  and 
tannic  acid.  Thus  we  may  have  to  analyze  either  an  organic 
liquid  containing  lead,  or  a  solid  precipitate  consisting  of  mucus  or 
mucous  membrane,  intimately  united  to  oxide  of  lead.  If  the 
liquid  should  be  deeply  coloured,  and  mixed  with  much  organic 
matter,  such  as  blood  or  mucus,  it  may  be  submitted  to  dialysis  in 
the  manner  already  described  for  other  metallic  poisons  (p.  149). 
In  tliis  way  if  any  lead  is  dissolved,  a  solution  may  be  obtained 
so  clear  as  to  admit  of  the  dii-ect  application  of  the  above  tests. 
As  a  trial  test  some  poi-tion  of  the  dialysed  Uqixid  acidulated  with 
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nitric  acid  and  placed  in  a  platinum  capsule,  may  be  treated  with 
zinc.  When  the  zinc  and  platinum  come  in  contact,  metallic  lead 
will  be  separated. 

As  all  organic  liquids,  such  as  wine,  vinegar,  beer  or  cider, 
containing  a  salt  of  lead  in  solution,  acquire  a  dark-brown  colour 
from  sulphuretted  hydrogen,  this  gas  may  be  generally  employed  as 
a  trial  test.  For  this  purpose  a  small  quantity  of  the  liquid,  diluted  if 
necessary,  may  be  used.  If  thus  detected  in  a  portion,  the  whole 
of  the  lead  may  be  precipitated  from  the  solution  as  black  sulphide 
of  lead.  The  precipitate  should  be  collected  on  a  filter,  washed 
and  driod,  then  boiled  for  a  quarter  of  an  hour  in  a  mixture  of  one 
part  of  nitric  acid  diluted  with  four  parts  of  water.  This  has  the 
eflt'ect  of  transforming  it,  at  least  in  part,  into  nitrate  of  lead 
soluble  in  water.  This  liquid,  when  filtered,  may  be  evaporated 
to  dryness,  and  the  residue  dissolved  in  water,  or  it  may  be  at 
once  cautiously  neutralized  by  potash  (free  from  lead)  or  by  am- 
monia, and  the  tests  applied.  If  the  quantity  is  too  small  for  the 
application  of  all  the  tests,  we  may  first  add  diluted  sulphuric  acid  ; 
should  a  white  precipitate  be  formed,  soluble  in  potash  (free  from 
oxide  of  lead),  and  this  alkaline  solution  be  again  turned  black  by 
sulphide  of  ammonium,  this  is  sviflicient  eAddence  of  the  presence 
of  lead.  Should  there  be  no  lead  dissolved,  we  must  decompose 
the  solid  and  insoluble  matters  in  nitric  acid,  slightly  diluted,  at  a 
boiling  temperature,  filter,  and  test  the  filtered  hquid,  previously 
neutralized. 

In  the  tissues  or  the  urine.  — The  organic  matter,  such  as  a  paTt  of 
the  liver  or  other  organs,  should  be  dried  and  incinerated  in  a 
porcelain  vessel.  The  ash  should  be  heated  with  a  small  quantity 
of  strong  nitric  acid,  and  then  evaporated  to  dryness.  The  nitrate 
of  lead,  thus  formed,  may  be  dissolved  out  of  the  residue  by  water 
and  filtered.  A  portion  of  this  liquid  evaporated  on  a  slide  will 
yield  crystals  of  nitrate  of  lead  which  may  be  identified — 1,  by 
covering  them  with  a  solution  of  iodide  of  potassium.  If  lead, 
they  acquire  a  brilliant  yellow  colour.  2.  A  solution  of  sulphide 
of  ammonium  renders  them  black.  The  remainder  of  the  liquid , 
after  filtration,  may  be  treated  with  a  current  of  sulphuretted 
hydrogen  gas.  A  brown  colour  or  a  brown  precipitate  not  readily 
dissolved  by  nitric  acid,  indicates  the  presence  of  lead.  The  metal 
itself  may  be  obtained,  if  necessary,  by  plunging  zinc  into  a  por- 
tion of  the  acidulated  liquid. 

Lead  may  thus  be  detected  in  the  tissues,  in  all  solid  articles  of 
food  and  in  the  dry  residues  obtained  from  the  vomited  matters, 
the  contents  and  coats  of  the  stomach,  the  urine,  and  other  liquids. 

The  subacetate  of  lead,  Goulard's  water,  and  the  other  soluble 
salts  of  the  metal,  may  be  analyzed  by  a  similar  process.  The 
acids  of  the  salts  maybe  discovered  by  the  tests  elsewhere  des- 
cribed. The  nitrate  of  lead,  when  heated,  yields  red  vapours  of 
nitrous  acid  ;  the  chloride  fuses  and  forms  a  fixed  greenish  yellow 
mass  ;  the  carbonate  yields  an  orange-coloured  residue  of  oxide  of 
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lead.  Litharge  may  be  examined  by  dissolving  it  in  diluted  nitric 
acid,  and  minium  or  red  lead  by  digesting  a  portion  of  it  in  strong 
nitric  acid. 

Sometimes  the  carbonate  or  sulphate  of  lead  (the  latter  as  a 
result  of  antidotal  treatment)  are  found  in  the  form  of  a  white 
powder  in  the  stomach.  They  may  be  collected  by  decantation, 
and  examined  in  the  manner  above  pointed  out. 

Quantitative  analysis. — This  may  be  most  conveniently  effected 
with  respect  to  any  of  the  soluble  salts  of  lead,  by  passing  into  the 
solution  a  current  of  sulphuretted  hydrogen  gas,  until  the  filtered 
liquid  gives  no  longer  any  indication  of  the  presence  of  lead.  The 
precipitate  should  be  well  washed,  dried,  and  weighed.  Every  100 
parts  of  sulphide  of  lead  are  equal  to  158-3  of  crystallized  acetate ; 
138-3  of  crystallized  nitrate  •  116-6  of  chloride,  and  111-6  of  car- 
bonate of  lead.  In  some  cases  it  may  be  convenient  to  precipitate 
the  lead  by  sulphuric  acid,  and  to  calculate  the  quantity  from  the 
sulphate  washed  and  dried.  100  parts  of  this  salt  are  equal  to  26-4 
of  sulphuric  acid,  and  73-6  of  oxide  of  lead.  It  has  been  alleged 
that  lead  is  a  normal  constituent  of  the  body.  In  reference  to  this 
allegation,  it  may  be  remarked  that  the  lead  hitherto  found  in  the 
tissues  is  not  normal  but  of  an  abnormal  kind ;  and  had  the  history 
of  such  cases  been  properly  brought  out,  its  introduction  ah  extra 
would  have  been  demonstrated. 

Absorption. — Both  in  acute  and  in  chronic  cases  of  poisoning, 
the  metal  lead,  in  some  form,  is  found,  more  or  less,  in  all  the  soft 
organs  of  the  body.  The  blue  line  on  the  gums,  where  they  join 
the  teeth,  affords  an  instance  of  its  deposition  in  these  parts — 
the  colour  being  probably  due  to  the  conversion  of  the  deposited 
lead  into  the  state  of  sulphide.  Lead  was  found  by  Tiedemann, 
in  the  blood  of  poisoned  animals,  and  Prof.  Cozzi  found  it  in 
the  blood  of  a  person  labouring  under  lead-colic.  Flandin  did 
not  succeed  in  detecting  it  in  this  liquid.  The  urine  appears  to  be 
the  great  channel  of  elimination.  Orfila  found  lead  in  the  urine, 
in  the  case  of  a  woman  who  had  swallowed  an  ounce  of  the  acetate 
(op.  cit.  vol.  1,  p.  684),  but  Dr.  Mitscherlich  could  not  find  it  in 
the  blood  and  urine  of  animals  which  he  poisoned.  In  the  case  of  a 
cow  poisoned  by  lead-paint,  I  found  traces  of  it  in  the  milk.  Dr. 
Letheby  states  that,  in  a  case  of  chronic  poisoning,  he  detected 
lead  in  the  brain,  muscles,  liver,  and  intestines,  as  well  as  in  blood 
and  serum  found  eff'used  in  the  ventricles  of  the  bram  ;  but  none 
was  discovered  in  the  bile  or  urine.  Dr.  Inman  detected  it  in  one 
case  in  the  cerebellum  ('  Med.  Gaz.'  vol.  38,  p.  389  ;  see  also,  for  its 
detection  in  the  brain,  '  Ed.  Monthly  Journal,'  July  1851,  p.  65). 
In  a  case  elsewhere  related,  lead  was  discovered  in  the  liver  of  a 
woman,  and  the  symptoms  from  which  she  had  sufl'ered  thus  re- 
ceived an  explanation.  The  metal  has  been  detected  in  the  tissues 
a  fortnight  after  the  taking  of  the  lead-poison  had  ceased.  M.  L. 
Orfila  states  that  he  found  it  in  the  tissues  so  long  as  eight  months 
after  the  withdrawal  of  the  poison  ;  and  the  facta  connected  with 
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the  slow  disappearance  of  the  blue  line  from  the  gums  in  poisoning 
with  this  metal,  render  it  probable  that  it  may  be  detected  after 
the  lapse  of  one  or  two  years. 

Although  there  are  no  facts  to  show  that  lead  is  a  natural  con- 
stituent of  the  body,  yet  the  metal  may  be  found  in  the  tissues,  in 
cases  in  which  there  can  be  no  suspicion  of  criminal  administration. 
Next  to  copper,  no  metal  is  so  frequently  met  with  in  A'arious  ar- 
ticles of  food  as  this  (see  post,  p.  425);  and  as  it  is  more  slowly  eli- 
minated than  other  metals,  it  may  accumulate  in  the  tissues,  and 
be  occasionally  discovered  after  death  by  chemical  analysis.  It  is 
impossible,  however,  to  raise  a  charge  of  poisoning  on  such  a  dis- 
covery. In  November  1843,  a  trial  took  place  at  the  Assizes  of  the 
Puy  de  Dome,  in  France,  involving  this  question.  The  deceased 
died  under  suspicious  circumstances  ;  on  an  inspection  of  the  body 
there  was  nothing  to  indicate  the  action  of  an  irritant  poison,  but 
the  stomach  was  ulcerated  and  in  an  otherwise  diseased  condition. 
No  salt  of  lead  was  found  in  the  contents,  but  traces  of  the  metal 
were  discovered  on  incinerating  the  viscera.  The  question  then 
arose  whether  the  metal  thus  found,  was^a  natural  constituent  of  the 
body,  or  the  result  of  a  portion  which  had  been  swallowed,  and  had 
acted  as  a  poison.  The  medical  opinions  were  conflicting.  Orfila 
thought  it  was  very  probable,  if  not  certain,  that  the  deceased  had 
died  from  the  eftects  of  lead  ('Annales  d'Hygiene,'  Janvier  1844)  ; 
but  the  traces  of  lead  were  probably  due  to  accidental  causes— they 
may  have  been  taken  in  water,  wine,  snuff,  or  some  other  article  of 
daily  use. 

Lead  has  been  so  frequently  detected  in  the  soft  organs  and 
secretions,  that  the  presence  of  it  in  the  tissues  of  the  body  may 
now  be  looked  for  with  some  certainty,  when  in  a  case  of  poisoning 
it  cannot  be  discovered  either  in  the  matter  vomited,  or  in  the  con- 
tents of  the  stomach  after  death.  I  believe  that  the  liver,  from  its 
size  and  from  the  large  quantity  of  blood  it  contains,  is  the  organ 
best  adapted  for  analysis.  Drs.  Wilson  and  Macadam  infer  from 
their  experiments  that  the  largest  proportion  of  deposited  lead  -will 
be  found  in  the  spleen,  but  this  was  in  reference  to  a  sohtary  case. 
They  assign  the  following  as  the  order  of  maximum  deposit  in  the 
tissues — the  spleen,  liver,  lungs,  kidney,  heart,  and  coats  of  the 
intestines,  Here,  as  in  the  incineration  of  any  of  the  soft  parts  of 
the  body,  the  analyst  is  liable  to  be  embarrassed  by  the  presence  of 
oxide  of  iron  in  the  ash.  This  oxide  may  give  a  colour  -with  sul- 
phm'etted  hydrogen  gas,  which,  if  this  test  alone  wei'e  employed, 
might  easily  lead  to  error.  The  sulphides  of  lead  and  iron  are,  Iioav- 
ever,  very  differently  affected  by  nitric  acid  ;  and  on  making  the 
liquid  rather  strongly  acid  with  this  menstruum,  we  are  quite  sure 
that  no  sulphuret  of  iron  will  be  formed.  In  an  acid  mixture  of 
these  two  metals  brown  sulphide  of  lead  only  is  precipitated.  In 
searching  for  the  metal  in  the  tissues,  it  is  jsroper  to  remember 
that  lead  may  be  introduced  accidentallj'  into  the  ash  by  a  crucible,^ 
or  by  other  means  which  will  easily  suggest  themselves  ;  and  as  the 
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tests  for  lead  are  of  exceeding  delicacy,  it  is  the  more  necessary  to 
use  oreat  caution  in  the  steps  of  an  analysis.  (See  '  Edin.  Monthly 
Journ.  Med.  Sci.' 1852,  vol.  14,  pp.  386,  389.) 

In  reference  to  the  presence  of  lead  in  organic  solids — bread, 
cheese,  snuif,  &c. — the  only  plan  of  detecting  the  metal  is  to  burn 
the  organic  substance,  or  to  decompose '  it  by  heat,  and  to  digest 
the  cai-bonaceous  ash  in  nitric  acid,  slightly  diluted.  The  acid  liquid 
should  be  filtered,  and  then  tested  by  the  appropriate  tests  (p.  422). 
Unless  the  incineration  is  complete,  errors  may  arise.  ('Ann.  d'Hyg.' 
1874,  vol.  1,  p.  161.) 

Lead  as  an  accidental  ingredient  in  articles  of  food  in 
DAILY  USE. — Liquids  used  for  culinary  or  dietetic  purposes,  espe- 
cially if  they  contain  a  free  acid,  are  liable  to  become  impregnated 
with  oxide  of  lead,  derived  from  the  glaze  of  the  vessel  in  which 
they  are  kept,  and  thus  to  form  poisonous  salts.  If  vinegar  is_used, 
acetate  of  lead  may  result.  Litharge- glaze  is  easily  dissolved  by 
acid,  alkaline,  or  fatty  substances.  The  eating  of  dripping,  or  the 
fat  of  meat,  baked  in  a  newly-glazed  vessel,  has  thus  been  known 
to  give  rise  to  a  slight  attack  of  colic,  while  the  symptoms  were 
referred  to  some  substance  mixed  with  the  food.  A  case,  in  which 
the  whole  of  the  members  of  a  family  were  thus  poisoned,  will  be 
found  reported  in  the  '  Lancet '  (July  4,  1846,  p.  27).  Another  in- 
stance of  a  similar  kind  is  reported  in  the  '  Medical  Gazette  '  (vol. 
47,  p.  659  ;  also  '  Lancet,'  1860,  vol.  1,  p.  962).  All  newly-glazed 
vessels  yield  a  larger  or  smaller  proportion  of  lead  on  boiling  in 
them  pure  acetic  acid,  or  a  solution  of  potash  free  from  lead.  In 
this  manner  the  poisonous  nature  of  the  glaze  may  be  tested — the 
oxide  of  lead  being  dissolved  by  the  acid  or  the  alkaU.  I  have 
found  common  acetic  acid  itself  to  contain,  as  impurity,  two  per 
cent,  of  acetate  of  lead.  I  have  also  found  lead  in  crystallized 
citric  and  tartaric  acids,  and  in  salts  crystallized  in  leaden  pans. 

Lead  may  be  an  accidental  ingredient  in  distilled  water,  in  the 
waters  of  the  essential  oils,  as  well  as  in  certain  medicines.  Some 
of  these  acquire  an  impregnation  of  it  in  the  process  of  manufac- 
ture— e.g.  carbonate  of  ammonia,  which  is  sublimed  into  leaden 
vessels  ;  carbonate  of  soda,  borax,  and  other  salts,  when  cystallized 
in  leaden  pans.  M.  Chevallier  thus  found  tartaric  acid  contami- 
nated with  lead  to  the  extent  of  1  "2  to  1  '5  per  cent.  He  believes 
that  this  arises  from  the  employment  of  lead  to  sink  the  strings  in 
the  crystallizing  solutions.  ('Journal  de  Chimie,'  Juin  1858,  p. 
354.)  Solutions  of  alkaline  salts  kept  in  flint-glass  bottles  gene- 
rally contain  lead.  The  alkalies,  potash  and  soda,  their  carbonates 
and  bicarbonates,  the  alkaline  silicates,  phosphate  of  soda,  and 
some  others  are  thus  rendered  impure  and  unfit  for  chemical  use  ; 
but  the  quantity  of  lead  present  is  not  suflicient  to  produce  symp- 
toms of  poisoning. 

I  am  indebted  to  Mr.  Procter,  of  York,  for  the  particulars  of  a 
case  of  some  novelty,  in  reference  to  the  contamination  of  food  with 
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lead.  In^ J uly  1852,  four  men  partook  of  rhubarb-pie  and  milk  for 
supper,  bhoi-tly  afterwards  they  were  all  seized  with  violent  v(;mit- 
mg  and  intense  colic.  A  portion  of  the  vomited  matters  and  food 
was  examined  by  Mr.  Procter,  and  lead  was  detected  in  them 
The  only  source  to  which  the  lead  could  be  traced  was  the  litharee 
glaze  of  the  pans  in  which  the  milk  was  kept. 

Leaden  pipes  are  largely  used  by  publicans  for  the  supply  of 
beer.    It  is  possible,  therefore,  if  the  beer  is  acid,  and  it  is  allowed 
to  remain  some  time  in  the  pipe,  that  it  may  acquire  an  im- 
pregnation of  lead,  and  the  first  portions  drawii  may  give  rise  to 
colic  and  other  unpleasant  symptoms,  creating  a  suspicion  of 
criminal  poisoning.    Cider,  which  is  a  highly  acid  liquid,  is  apt 
to  become  poisoned  with  the  salts  of  lead  owing  to  the  use  of 
leaden  vessels  or  pipes  in  its  manufacture.  An  instance  of  the  fatal 
effects  of  cider  so  poisoned,  is  reported  to  have  occurred  in  Worces- 
tershire in  Jan.  1864,  and  another  fatal  case  occurred  in  Hereford- 
shire in  1867.    Eight  men  were  seized  with  symptoms  of  lead- 
poisoning,  and  one  died.    The  late  Mr.  Herapath  found  one  grain 
of  lead-salt  in  a  gallon  of  the  cider.    The  leaden  pipe  was  found 
corroded  by  the  acid  of  the  cider.    When  liquids  of  this  kind  are 
impregnated  with  oxide  of  lead,  the  fact  is  immediately  made  known 
by  their  being  turned  of  a  brown  colour  by  sulphuretted  hydrogen. 
(See  a  paper  by  Dr.  Waldmann,  of  Erfurt,  Horn's  '  Vierteljahrs- 
schrift,'  1770,  vol.  1,  p.  268.)    It  has  been  generally  supposed  that 
the  only  poisonous  compound  produced  by  cider  is  the  insoluble 
malate  ;  and  it  appears  from  an  accident  which  occurred  in  France 
whereby  six  persons  were  seized  with  symptoms  of  lead-poisoning 
from  drinking  cider,  that  Chevallier  and  Ollivier  discovered  thai 
the  salt  which  caused  the  symptoms  was  the  malate  of  lead.  A 
large  quantity  of  acid  may  probably  dissolve  this  and  other  vege- 
table salts  which  are  reputed  to  be  insoluble  ;  or,  like  the  carbonate 
of  lead  in  water,  the  insoluble  salts  may  be  diffused  through  the 
liquid,  and  thus  taken  in  an  extreme  state  of  division.    In  some 
instances  the  carbonate  of  lead  itself  may  be  formed  and  act  as 
the  poison.    A  case  of  this  kind  has  been  already  related.  (Ante, 
p.  407.)  An  instance  of  chronic  poisoning  occurred  in  an  American 
family,  by  reason  of  the  members  of  it  drinking  cider  which  had 
been  poured  into  vessels  newly  painted  with  white  lead  and  linseed 
oil.    No  effect  was  observed  for  a  fortnight.    The  chief  peculiarity 
in  the  symptoms,  was  a  soreness  in  the  soles  of  the  feet,  succeeded 
by  slight  nausea  and  a  vesicular  eruption.    ('  Amer.  Jour.  Med. 
Sci.' July  1843;  and  'Trans.  Prov.  Assoc'  vol.  1,  p.  119.)  In 
another  set  of  cases  colic  and  constipation  followed  the  use  of  cider 
which  had  acquired  an  impregnation  of  lead  from  its  having  been 
passed  through  a  leaden  funnel.    Lead  was  detected  in  the  cider  in 
the  proportion  of  a  4,000th  part,  or  about  seventeen  gi-ains  in  the 
gallon.    The  urine  of  one  of  these  persons  was  found  to  contain 
lead.     ('L'Union  Medicale,'  Feb.  17,  1857;  and  'British  and 
Foreign  Medical  Review,'  vol.  19,  1867,  p.  499.)    In  a  case  heard 
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at  Glasgow,  Dec.  1874,  it  was  proved  that  some  lemonade  winch 
was  sold  as  gemiine  contained  lead  in  the  proportion  of  one-sixth 
of  a  grain  to  the  gallon.  ('Pharm.  J.'  Dec.  25,  1874,  p.  515.) 
This  was  traced  to  the  use  of  leaden  pipes  and  receivers  by  the 
maker.  He  was  heavily  fined  under  the  Adulteration  Act.  When 
acid  liquids  of  tliis  kind  are  impregnated  with  oxide  of  lead,  the 
fact  is  immediately  known  by  theii-  being  turned  more  or  less  of  a 
brovvn  colour  by  sulpiride  of  ammonium. 

Litharge  was  formerly  much  used  to  remove  the  acidity  of  sour 
ivinc;  and^convey  a  sweet  taste.  Acetate  of  lead,  or  some  other 
vegetable  salt  of  the  metal,  is  in  these  cases  formed  ;  and  the  use 
of  °such  wine  may  be  productive  of  alarming  symptoms.  Many 
years  since,  a  fatal  epidemic  colic  prevailed  in  Paris  owing  to  tlus 
cause  ;  the  adulteration  was  discovered  by  Fourcroy,  and  it  was 
immediately  suppressed.  Such  wine  is  known  by  its  being  black- 
ened by  sulphide  of  ammonium. 

Lead-shot  are  much  employed  for  the  purpose  of  cleaning  wine- 
bottles,  and  pellets  are  frequently  left  in  the  bottles.    A  question 
has  arisen,  whether  wine  introduced  into  them  is  liable  to  acquire 
a  poisonous  impregnation  from  lead.    A  case  related  at  page  407 
furnishes  an  answer.    I  have  found,  when  the  shot  were  in  much 
larger  proportion  than  could  ever  be  left  by  accident  in  a  wine- 
bottle,  that  good  wine,  whether  port  or  sherry,  is  slowly  im-' 
pregnated  with  lead.    After  two  or  three  months  a  white  sediment 
had  formed,  but  no  lead  was  dissolved  ;  after  thirteen  months  the 
port  wine  retained  its  colour,  and  scarcely  any  portion  of  lead  was 
dissolved  in  it ;  the  sherry  had  become  darker  in  colour,  and  the 
presence  of  lead  was  very  evident  in  it.    The  undissolved  salt  of 
lead  in  the  sediment  will,  however,  if  diffused  through  the  wine 
and  swallowed,  produce  all  the  effects  of  chronic  poisoning.  Very 
acid  wines  (from  acetic  acid),  such  as  those  made  from  the  currant 
or  gooseberry,  may,  however,  under  these  circumstances,  be  rapidly 
impregnated  with  the  metal,  in  a  quantity  sufficient  to  produce  colic 
or  other  serious  symptoms.    New  nmn,  as  it  is  made  in  the  West 
Indies,  often  contains  lead  derived  from  the  leaden  worm  of  the  still, 
and  lead-colic  frequently  attacks  those  who  drink  it.  Old  rum,  on  the 
other  hand,  is  by  no  means  unwholesome,  and  is  therefore  in  great 
demand.    Dr.  Traill  gives  the  following  explanation  of  this  differ- 
ence in  properties.    He  found  that  the  rum  which  was  received  in 
glass  bottles  from  the  still,  was  always  impregnated  with  lead  from 
the  pipes;  but  when  kept  in  oak  casks,  the  tannic  acid  of  the  oak  is 
slowly  dissolved  by  the  spirit,  and  precipitates  the  lead  in  an  inso- 
luble form,  as  tannate  of  lead,  the  spirit  thereby  becoming  per- 
fectly wholesome.    He  has  suggested  that  a  little  decoction  of  oak 
bark,  added  to  new  rum,  would  render  it  equally  innoxious.  ('  Out- 
lines,' 112.)  Mr.  Scanlan  has  called  attention  to  the  fact  that  oxide 
of  lead  is  sometimes  present  in  distilled  loater,  when  leaden  pipes 
have  been  used  for  the  purpose  of  condensing  the  vapour.    It  ap- 
pears, however,  to  be  rapidly  converted  to  carbonate,  and  thus 
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PorA:  is  frequently  salted  in  leaden  vessels,  and  is  allowed  to 
ren-iam  m  siicli  vessels  soaking  in  the  brine.  The  effect  of  this  is 
to  impregnate  the  pork  with  a  portion  of  chloride  of  lead  ■  its 
colour  and  taste  have  been  observed  to  be  affected  under  these 
cii'cumstances. 

Salt  butter.  ~Mv.  Bergeron  reported  the  following  cases  to  the 
rench  Academy,  August  1874.  Twenty-six  persons  were  suddenly 
seized  with  symptoms  of  lead-poisoning,  and  two  of  them  died. 
Ihe  cause  of  this  was  traced  to  the  brine  mth  wliich  the  butter, 
consumed  by  these  persons  had  been  preserved.  The  brine  con- 
tained sea-salt  almost  to  saturation,  sugar,  nitre,  acetate  of  soda,, 
and  chloride  of  lead.  According  to  some  authorities,  this  is  one  of 
the  most  poisonous  compounds  of  the  metal.  A  notable  proportion 
of  lead  was  found  in  the  liver  and  intestines  of  those  who  died,  and 
also  m  the  brain.    ('  Brit.  Med.  Jour.'  Aug.  1874,  p.  258.) 

Flour.~Jn  1857  several  families  at  La  Tremblaie,  in  France, 
suffered  from  symptoms  of  lead-poisoning.  On  analysis,  a  salt  of 
lead  was  found  m  large  quantity  in  the  flour  and  in  the  bread.  An 
inquiry  into  the  facts  led  to  the  discovery  that  part  of  the  grinding 
machinery  of  the  mill  had  been  stopped  with  lead-cement,  and  thi° 
was  covered  with  plaster.  The  plaster  had  given  way,  and  the  salt 
of  lead  wliich  fell  out  was  ground  and  mixed  with  the  Rour. 
('  J ournal  de  Chimie, '  1857,  p.  278. )  A  similar  accident  is  reported 
by  the  American  editor  of  this  work.  Durin?  the  year  1866  whole 
families  in  one  of  the  counties  in  the  State  of  New  York  were  poi- 
soned by  the  use  of  flour  manufactured  at  a  mill  the  owner  of 
which  had  been  in  the  habit  of  filling  up  the  ca^dties  in  the  millstones 
with  lead.  In  a  set  of  cases  elsewhere  referred  to  (ante,  p.  405)  a 
salt  of  lead  was  added  to  the  flour  by  mistake. 

Sugar. — In  1850  an  attempt  was  made  in  this  country  to  work 
a  patented  process  for  the  refining  of  sugar  by  the  use  of  subacetate 
of  lead,  the  surplus  lead  being  afterwards  precipitated  in  the  syrup 
by  a  current  of  sulphurous  acid.  The  late  Dr.  Pereira,  Dr.  Car- 
penter and  myself  were  required  by  the  Government  to  report  on  this 
process  in  reference  to  its  probable  effect  on  public  health.  We 
found  that  the  lead  was  not  entirely  removed  from  the  refined  white 
sugar,  but  that  a  variable  quantity  (from  two-tenths  to  four-tenths 
of  a  grain  in  four  pounds)  remained  in  it  under  tlie  form  of  sul- 
phite of  lead  ;  and  there  was  good  reason  to  believe  that  a  still 
larger  proportion  was  carried  into  the  treacle.  Our  report  was  de- 
cidedly adverse  to  the  project.  It  has  been  found  that  sugar,  as 
it  is  ordinarily  manufactured,  is  sometimes  a  medium  of  conveying 
lead-poison  into  the  system,  and  giving  rise  to  attacks  of  colic  in 
those  who  partake  of  it.  Dr.  Jackson  has  reported  an  instance  of 
this  kind,  in  which  several  persons  lost  their  lives,  and  many  others 
were  attacked  with  paralysis  and  colic,  who  had  partaken  of  sugar 
which  had  probably  been  kept  in  leaden  reservoirs.     Lead  Avas 
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discovered  in  the  sugar  in  large  qiiantity,  ('Med,  Gaz.'  vol.  17, 
p.  1036;  see  also  'Beck's  Med.  Jur.'  vol.  2,  p.  646.)  Sugar,  re- 
fined by  the  ordinary  process,  raay  also  contain  traces  of  lead.  The 
metal  cones  into  which  the  synip  is  poured  are  painted  with  white 
lead  ;  and  this  requires  occasional  renewal— a  proof  that  the  loaf  of 
sugar  must  be  more  or  less  contaminated  by  contact  with  the  lead — 
and  a  portion  be  thus  mechanically  taken  up.  This  is  a  noxious 
practice,  and  ought  to  be  prohibited. 

Snuff — Tobacco. — Some  varieties  of  snirff  are  adulterated  with 
lead  to  a  degree  to  cause  symptoms  of  chronic  poisoning.  The 
compounds  of  lead  used  for  this  purpose  are  the  red  oxide  (minium), 
and  the  chromate  of  lead  ;  the  object  of  the  adulterator  being  to 
improve  the  colour  and  the  saleable  value  of  the  snuff,  at  the  ex- 
pense of  the  health,  and  it  may  be  of  the  life,  of  his  customer  ! 
Two  instances  of  chi-onic  poisoning  by  lead  have  come  under  my 
notice,  as  a  result  of  the  presence  of  oxide  of  lead  in  srmS.  One 
sample  contained  the  oxide  in  large  proportion.  This  noxious 
adulteration  has  frequently  given  rise  to  paralysis  and  other  forms 
of  lead-disease.  ('Med.  Gi-az.'  vol.  o2,  p.  138  ;  also  '  Annales 
d'Hygiene,'  1831,  vol.  2,  p.  197  ;  and  'Lancet,'  Jan.  21, 1860,  p.  60.) 
It  is  readily  detected  by  incinerating  a  small  quantity  of  the  snuff  in 
a  porcelain  capsule  and  digesting  the  ash  in  warm  nitric  acid.  This 
may  be  afterwards  diluted  with  water  and  filtered  for  the  applica- 
tion of  the  tests  for  lead,    (See  p.  422.) 

Out  of  forty-three  samples  of  popular  kinds  of  snuS"  examined 
by  Di'.  Hassall,  clnromate  of  lead  was  detected  in  nine,  and  oxide 
of  lead  in  three.  The  chromate  varied  in  quantity  from  one 
to  four  and  a  half  per  cent.,  and  the  oxide  (red  lead)  reached 
as  much  as  three  per  cent. !  ('  Food  and  its  Adulterations,'  p.  591. ; 
From  this  statement  it  will  not  be  surprising  that  snuff  should  oc- 
casionally cause  symptoms  of  lead-colic,  or  even  death.  ('Med. 
Gaz.' vol.  32,  p.  138;  also  'Ann.  d'Hyg.' 1831,  vol.  2,  p.  197.) 
In  a  case  in  which  1  was  consulted  a  few  years  since,  I  have  reason 
to  believe  that  snuft,  adulterated  with  lead,  led  to  a  series  of  con- 
stitutional symptoms  which  ultimately  destroyed  the  life  of  a  gen- 
tleman. This  subject  has  lately  been  investigated  by  Dr.  Meyer, 
of  Berlin,  and  the  results  are  most  unsatisfactory  for  the  takers  of 
snuff.  1.  A  man,  set.  38,  was  seized,  without  any  apparent  cause, 
with  paralysis  of  the  extensor  muscles  of  the  three  middle  fingers 
of  each  hand.  In  two  months  there  was  a  considerable  projection  of 
the  wrists.  It  was  then  discovered  that  the  snufi"  which  he  had  been 
in  the  habit  of  taking  contained  a  large  proportion  of  lead.  The 
use  of  this  snufF  was  discontinued,  and  the  paralysis  disappeared 
under  treatment.  2.  A  man,  set.  43,  used  snufi'  from  the  same 
factory.  He  suff'ered  from  disturbed  digestion  and  colic.  In 
February  1865  he  was  attacked  with  paralysis,  involving  first  the 
fingers,  and  slowly  extending  to  the  muscles  of  the  forearm  and 
shoulders.  There  was  loss  of  sensation  and  motion  in  the  extensor 
muscles,  and  a  yellowness  of  the  skin.    This  man  recovered  in  a 
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year.  3.  A  similar  case.  There  were  colics,  with  paralysis  of  the 
arms  and  hands  in  1852,  and  of  the  legs  in  1854.  There  was  also 
wasting  of  the  extensor  muscles.  A  discontinuance  of  the  snuff 
led' to  the  disappearance  of  the  colics,  and  improved  the  condition 
of  the  patient.  4.  A  physician,  set.  45,  in  the  habit  of  taking 
snuff.  There  was  complete  paralysis  of  the  upper  limbs  in  1851 , 
and  of  the  lower  limbs  in  1854.  The  cause  was  not  suspected  ;  but 
when  discovered  and  removed,  there  was  a  rapid  cure.  5.  A  man, 
set.  50.  There  was  paralysis  of  the  fingei'S  following  the  use  of 
snuff,  which  ceased  on  the  removal  of  the  cause.  ('Journal  de 
Chimie,' Juillet  1858,  p.  394.)  Dr.  Meyer  regards  the  following 
as  the  most  prominent  symptoms  : — Paralysis,  affecting  chiefly  the 
extensor  muscles  of  the  arms  ;  yellowness  of  the  skin  ;  prominence 
of  the  metacarpal  bones  ;  colics  and  weakness,  with  wasting  of  the 
extensor  muscles  of  the  hands.  The  great  danger  in  these  cases 
is,  that  the  real  cause  of  the  symptoms  may  escape  notice  until 
they  are  too  far  advanced  for  cure. 

Apart  from  wilful  adiilteration,  snuff  and  tobacco  are  liable  to 
acquire  an  impregnation  of  lead  from  being  kept  in  vessels  or  wrap- 
pers made  of  lead,  or  of  a  spurious  alloy  of  lead,  called  '  patent  tin- 
foil.' In  a  Prussian  police  ordinance  for  May  1857,  the  public  are 
warned  of  the  danger  of  purchasing  snuff  packed  in  leaden  wrap- 
pers. It  is  there  stated  that  several  cases  of  lead-paralysis  have 
occurred  from  the  use  of  this  snuff,  as  it  is,  under  these  circumstances, 
frequently  impregnated  with  lead.  (Casper's  '  Vierteljahrssclirift,' 
Jan.  1858,  pp.  184  and  163.)  Dr.  Sonnenkalb,  of  Leipsic,  considers 
that  snuff  frequently  acquires  an  accidental  impregnation  of  lead,  by 
reason  of  the  coverings  of  lead  in  which  it  is  packed.  He  has  col- 
lected nineteen  cases  of  this  form  of  chronic  poisoning  :  in  fourteen 
of  these  there  was  paralysis,  and  in  five  there  were  symptoms  of 
gastric  disturbance.  The  arms  were  most  commonly  affected  with 
paralysis  in  the  extensor  muscles,  which  wasted.  In  twelve  cases 
there  was  a  blue  colour  of  the  gums.  All  suffered  from  colicky 
pains  and  constipation.  The  poisoned  snuff  had  been  used  for  a 
period  of  from  six  months  to  twenty  years  ;  and,  on  leaving  it  off, 
the  patients  improved  rapidly,  and  eventually  recovered.  (See  also 
a  paper  by  Dr.  Garrod,  'Lancet,'  Dec.  1870,  p.  781,  and  '  Pharm. 
Jour.'  1870,  p.  465  ;  and  another  by  Dr.  Flinzer,  Horn's  '  Viertel- 
jahrsschrift,'  3868,  vol.  2,  p.  175.) 

Chocolate  is  also  sold  in  wrappers  of  this  kind.  An  important 
case  was  tried  at  the  Guildhall  Summer  Sittings,  1857  {Adnam  v. 
Betts),  which,  for  the  first  time,  revealed  an  extensive  source  of 
lead-poisoning  specially  adapted  for  the  infant  population  of  this 
country.  The  plaintifi",  who  was  a  manufacturer  of  groats  as  an 
article  of  food  for  chiklren  and  invalids,  claimed  damages  of  the 
defendant  on  the  grovind  that  the  food  had  been  injured,  and 
rendered  noxious  and  unsaleable  by  reason  of  its  having  been 
wrapped  in  a  spiuious  metal,  consisting  chiefly  of  lead,  but  sold 
to  the  plaintiff  as  tin-foil.    Mr.  Brande,  Mr.  Scanlan,  and  myself 
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examined  many  packets  of  the  food,  which  had  been  sent  to  the 
colonies  and  returned  as  damaged.    We  found  that  the  metal 
wrappers  were  extensively  corroded  in  a  number  of  small  holes, 
the  layer  of  the  food  in  contact  with  the  metal  was  discoloured, 
and  strongly  impregnated  with  lead.    On  examining  the  metallic 
wrapper,  sold  as  Betts's  patent  metal,'  or  tin-foil,  we  found  it 
to  consist  of  from  seventy  to  eighty  parts  of  lead,  and  of  twenty 
to  thirty  parts  of  tin  !    The  tin  gave  merely  a  facing  to  the  lead, 
and  made  it  appear  like  tin-foil.    The  plaintifl"  lost  his  case  chiefly 
on  the  ground  of  liis  having  purchased  the  metal  at  a  price  at 
which  he  ought  to  have  known  pure  tin-foil  could  not  be  sold. 
Assuming  this  to  be  a  good  answer  in  law,  it  is  fair  to  question  the 
propriety  of  a  patent  being  legally  granted  for  the  sale  under  a  false 
name,  of  such  a  spurious  and  noxious  alloy  as  this.    It  is  sold  for 
wrappers,  and  is  placed  in  direct  contact  with  solids  used  as  articles 
of  food  ;  it  is  therefore  liable  to  impart  to  them  a  dangerous  im- 
pregnation of  lead.     If  a  man  sells  copper,  faced  with  gold,  as 
patent  gold,  he  may  be  punished  for  fraud,  although  the  damage 
is  here  only  of  a  pecuniary  nature.    The  sale  of  lead-foil  as  tin,  is 
legally  licensed.    It  has  not  yet  been  made  a  subject  for  a  penalty 
under  the  Adulteration  Act. 

This  spurious  foil  is  largely  employed  in  the  form  of  thin  cap- 
sules for  covering  the  corks  of  bottles  of  wine.  If  the  cork  is 
at  all  porous,  or  fits  badly,  the  acid  of  the  wine  acts  upon  the  alloy, 
producing  carbonate  of  lead  round  the  neck  of  the  bottle,  and 
a  layer  of  the  same  compound  on  the  inside  of  the  capsule.  In 
examining  the  capsules  and  corks  after  the  bottles  had  been  lying 
some  months  in  a  cellar,  the  former  showed  marks  of  corrosion, 
and  when  the  white  substance  was  treated  with  iodide  of  potassium 
and  acetic  acid  the  presence  of  lead  was  indicated  by  the  produc- 
tion of  the  yellow  compound  of  iodide  of  lead.  In  one  capsule 
I  foimd  a  deposit  of  from  two  to  three  grains  of  white  lead.  iSome 
portion  had  even  penetrated  into  the  substance  of  the  cork.  This 
spurious  foil  may  be  thus  detected  : — Add  to  two  ounces  of  water 
one  drachm  of  sulphuric  acid  and  one  drachm  and  a  half  of  nitric 
acid.  Plunge  a  slip  of  the  foil  into  this  mi.\ture.  The  tua  is  soon 
oxidized  and  removed,  and  the  lead  appears  under  its  true  colour 
and  with  its  usual  properties.  It  will  be  thus  seen  that  it  consti- 
tutes the  great  bulk  of  the  capsule. 

An  alloy  of  lead  and  tin  was  employed,  a  few  years  since,  in  the 
form  of  a  screw- capsule,  as  a  patented  substitute  for  corks  in  bot- 
tling wines,  preserves,  &c.  On  examining  the  preserved  fruits,  and 
the  vinous  liquids  kept  in  bottles  thus  stopped  by  patented  noxious 
stoppers,  T  found  them  to  be  strongly  impregnated  with  lead  !  In 
France,  the  sale  of  this  article  as  tin  or  tin-foil  carries  with  it  cer- 
tain penalties.  In  one  case,  proceedings  were  taken  by  a  pur- 
chaser against  the  vendor.  It  was  proved  that  the  so-called  tin-foil 
contained  a  large  quantity  of  lead  ;  and  the  vendor  Avas  summarily 
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condemned  to  a  month's  imprisonment,  150  francs  fine,  and  costs, 
as  well  as  a  return  of  the  money  paid  for  the  metal,  which  was 
ordered^to  be  confiscated  by  the  Court.  ('Journal  de  Ohimie,' 
Jan.  1858,  p.  50.)    Tn  England  the  rule  is  simply  caveat  emptor. 


CHAPTER  44. 

POKSONIKG  WITH  LEAD.— LEAD  IN  AERATED  WATERS. — CHRONIC  POISONlNa. 
LEAD  IN  PURE  WATER. — EFFECT  ON  RIVER  AND  SPRING  WATER. — PRE- 
VENTIVE SALTS.  — POISONING  OF  CATTLE  WITH  LEAD. 

LEAD  IN  WATER. 

Artificial  AiiRATED  water.s  are  now  sold  in  the  convenient  form 
of  bottles  provided  with  stopcocks  made  of  pewter  containing 
much  lead.  Some  of  the  gazogenes  are  of  this  description,  and,  by 
long  use  or  contact,  the  water  contained  in  them  acquires  an 
impregnation  of  lead.  Where  block-tin  is  used  with  but  little  lead, 
the  water  may  be  safely  taken,  a  slight  solution  of  tin  not  render- 
ing the  water  noxious. 

Dr.  Attfield  states  that  he  has  examined  the  aerated  waters 
contained  in  syphon  vases,  and  that  he  has  in  some  cases  found 
them  to  contain  tin,  but  not  lead.  The  tin  is  derived  from  the 
pewter  taps.  (  '  Brit.  Med.  Journ.'  Jime  6,  18*r4.)  Another 
chemist  states  that  he  has  found  lead  dissolved  from  the  pewter 
taps  of  the  syphon  vases,  and  that  both  lead  and  tin  are  con- 
tained in  these  carbonated  waters.  ('Brit.  Med.  Journ.'  June  13, 
1874,  p.  789.)  In  some  samples  of  these  waters  I  have  detected 
traces  of  lead,  and  in  others  none.  V/hen  well-tinned  syphon  taps 
are  used  there  is  no  danger  of  impregnation  with  lead,  but  the 
leaden  taps  and  pipes  of  the  common  gazogenes  contain  much  lead, 
and  are  liable  to  give  a  noxious  impregnation  of  lead  to  the  car- 
bonated waters  contained  in  them,  aiid  to  lay  a  foundation  for 
chronic  lead-poisoning. 

Dr.  Milne,  of  Glasgow,  examined  various  samples  of  soda-water 
as  ordinarily  sold,  and  found  lead  in  several  of  them,  varying  in 
proportion  from  one-tenth  to  six-tenths  of  a  grain  in  a  gallon  ;  and 
in  aerated  lemonade,  from  two-tenths  to  four- tenths  of  a  gi-ain, 
('Pharm.  Joimi.'  Oct.  3,  1873,  p.  261;  and  Jan.  23,  1875,  p.  583.) 

It  would  appear  from  a  case  lately  j)ublished  by  Mr.  Wilson 
('Brit.  Med.  Jour.'  Sept.  5,  1874,  p.  323)  that  the  manufacturers 
of  soda-water  in  glass  bottles,  are  not  sufficiently  careful  in  the 
selection  of  the  water  employed  for  impregnation  with  carbonic 
acid.  One  of  his  patients  suffered  from  all  the  usual  symptoms  of 
chronic  lead-poisoning,  and  after  some  time  the  lead  was  traced  to, 
and  discovered  in,  the  soda-water,  of  Avhich  she  had  been  in  the 
habit  of  taking  daily  six  or  seven  bottles.    The  water,  as  is  fre- 
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quently  the  case,  contained  no  carbonate  of  soda,  but  only  carbonic 
acid  :  and  lead  was  found  in  it  in  the  jaroportion  of  nine-tenths  of  a 
grain  in  a  gallon.  It  is  probable  that  the  carbonic  acid,  to  some 
slight  extent,  aided  the  solubility  of  the  lead  as  carbonate.  The 
manufactiu'ers  must  have  used  water  already  containing  lead  de- 
rived from  leaden  pipes  or  cisterns. 

Water. — Of  all  articles  of  diet,  there  is  none  which  has  been  so 
fruitful  a  source  of  lead-poisoning  as  water.  The  symptoms  and  ap- 
pearances have  been  elsewhere  described  {ante,  pp.  414-416).  It  will 
now  only  be  necessary  to  consider  the  circumstances  under  which 
water,  distributed  in  leaden  pipes,  or  stored  in  leaden  cisterns, 
may  acquire  a  poisonous  impregnation: — 1.  Absolutely  pure  water, 
recently  boiled  to  deprive  it  of  air,  and  placed  in  contact  with  a 
clean  surface  of  lead  in  a  hermetically-sealed  tube,  has  no  chemical 
action  on  the  metal.  2.  The  same  water,  exposed  to  air,  produces 
in  a  few  minutes  around  the  surface  of  the  metal  a  milliy-looking 
film ;  and,  in  twenty-four  hours,  this  shows  itself  as  a  white  com- 
pound, diffused  in  pearly  scales  either  loosely  adhering  to  the  lead, 
or  as  a  white  sediment  at  the  bottom  of  the  vessel.  The  compound 
thus  formed  is  a  mixture  of  hydrated  oxide  and  carbonate  of  lead, 
the  carbonic  acid  and  oxygen  being  derived  from  the  air.  This 
compound  is  not  dissolved  in  the  water  to  any  perceptible  extent, 
but  is  mechanically  diffused  through  it.  Water  in  this  state  is, 
however,  just  as  dangerous  to  health  as  if  the  lead  were  dissolved. 
The  more  nearly  pure,  or  the  more  free  from  saline  matter  the 
water  is,  the  more  intense  is  this  chemical  action;  and  it  com- 
monly proceeds  until  all  the  lead  is  converted  into  this  chemical 
compound,  or  until  the  surface  of  the  metal  is  invested  with  so 
closely-adhering  a  film,  that  neither  oxygen  nor  carbonic  acid  can 
reach  it.  Water  thus  contaminated,  if  passed  through  a  good 
sand  and  charcoal  filter,  will  lose  the  whole  of  the  salt  of  lead, 
and  be  rendered  innocuous.  3.  PmIu,  snow,  and  ice  ivater  (Wen- 
ham  ice),  being  generally  remarkably  free  from  saline  matter,  act 
in  a  similar  manner  upon  lead.  An  epidemic  of  lead-colic,  which 
appeared  many  years  since,  at  Amsterdam,  was  traced  to  the  use  of 
rain-water  collected  from  leaden  roofs.  (  Christison  on  '  Poisons,' 
p.  526.)  Rain-water  wliich  has  passed  over  slate  or  tile  does  not, 
however,  readily  act  upon  lead.  4.  Pure,  or  soft  spring,  or  lake 
water,  containing  only  a  few  grains  of  saline  matter  to  the  imperial 
gallon,  has  been  hitherto  considered  as  dangerous  for  use.  The 
water  supplied  to  Tunbridge,  in  1815,  through  leaden  pipes,  was 
what  is  called  a  pure  water,  and  its  use  caused  an  outbreak  of  lead- 
colic  in  that  town.  The  water  of  Claremont,  containing  only  five 
grains  of  saline  matter  to  the  imperial  gallon,  produced,  in  a  few 
months,  a  severe  form  of  lead-colic  {ante,  p.  414)  in  the  royal 
family  of  France,  elsewhere  described.  The  water  of  the  Surrey 
sands  has  an  evil  reputation  in  this  respect  :  it  is  comparatively 
pure,  and,  generally  speaking,  acts  strongly  on  lead.    The  severe 
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cases  of  lead-colic  met  with  by  Dr.  Thomson  {ante,  p.  413)  were 
traced  by  him  to  the  Surrey  sands'  water.  The  chief  part  of  the 
saline  matter  is  common  salt.  The  water  supplied  through  leaden 
pipes  to  the  royal  kennels,  at  Ascot,  caused,  a  few  years  since, 
a  general  lameness  (from  lead-paralysis)  among  the  hounds.  In 
that  neighbourhood  I  have  found  one  sample  of  water  to  act 
powerfully  on  lead,  and  another  not,  although  both  would  come 
under  the  head  of  pvire  waters. 

In  the  year  1854,  the  influence  of  Lake  xvater  on  lead  under- 
went a  close  scrutiny  before  a  Committee  of  the  House  of  Com- 
mons, in  reference  to  the  proposed  supply  of  Glasgow  with  the 
pure  water  of  Loch  Katrine,  containing  only  two  grains  of  saline 
matter  to  the  imperial  gallon.  I  found  this  water  to  act  strongly 
on  lead  when  the  bright  and  highly-polished  metal  was  immersed 
in  it  under  a  free  exposiire  to  air.  It  had  no  action  on  lead  when 
the  metal  was  in  its  ordinarily  dull  state.  When  this  water  was 
allowed  to  stand  some  time  over  masses  of  limestone  and  old 
red  sandstone,  its  chemical  action  on  lead  ceased.  The  question 
of  the  safety  of  stipplying  such  a  water  as  this  tlirough  leaden 
pipes  to  a  large  and  populous  city,  gave  rise  to  a  great  differ- 
ence of  opinion  among  a  large  body  of  scientific  chemists,  who 
were  examined  before  the  Committee.  The  question,  however, 
was  finally  decided  by  an  appeal  to  the  experience  of  other 
towns  in  which  a  water  of  similar  quality  had  been  many  years 
in  use.  Inverness  had  been  supplied  from  Loch  Ness,  through 
leaden  pipes,  with  water  as  pure  as  that  of  Loch  Katrine  ;  and 
during  a  period  of  twenty-four  years  there  had  been  no  cases  of 
lead-colic  in  that  town  from  the  use  of  this  water.  A  remark- 
able fact  transpired  with  respect  to  the  Ness  water.  A  portion 
drawn  from  a  leaden  pipe  in  a  private  house,  at  Inverness,  con- 
tained no  lead;  but  when  the  water  was  placed  in  contact  with  a 
bright  surface  of  the  metal,  it  rapidly  acted  on  it.  The  town  of 
Whitehaven,  which  is  supplied  from  Enerdale  Lake,  presented 
another  instance  of  the  distribution  of  pure  lake  water  through 
lead,  without  any  accident  occurring  from  its  use,  in  a  lai-ge 
population.  Yet  the  water  of  this  lake  exerts  a  chemical  action 
on  bright  lead.  On  these  practical  grounds  and  proved  resiilts, 
Glasgow  was  permitted  to  receive  its  supply  from  Loch  Katrine. 
There  is  no  doubt  that,  in  these  cases  of  non-contamination,  the 
leaden  pipe  or  cistern  soon  acquires  a  closely- adhering  deposit, 
which  is  sufficiently  thick  to  prevent  any  fiu^her  chemical  action  of 
the  water  on  the  lead  beneath.  Twenty  years  have  passed,  and,  so 
far  as  I  can  ascertain,  there  have  been  no  instances  of  lead-colic 
produced  by  this  water.  The  surface  of  the  interior  of  the  leaden 
pipes  probably  acquired  after  a  short  time  a  protective  coatmg.  _ 

The  facts  above  mentioned  show  that;  whatever  scientific  theories 
may  exist  regarding  the  poisoning  of  water  by  lead— the  question 
cannot  be  strictly  determined  from  the  known  constitution  of  the 
water;  it  should  be  always  based  on  actual  experunent.  ±or 
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ordinary  purposes  I  find  it  sufficient  to  employ  eight  ounces  of 
the  water  in  an  open  beaker,  plunging  into  it  a  portion  of 
pliunber's  sheet  lead,  four  inches  long  by  one  inch  wide..  This  re- 
presents a  square  inch  of  metallic  sm'face  to  one  ounce  of  water. 
The  lead  should  be  used  in  the  state  in  which  it  is  ordinarily  em- 
ployed for  cisterns  by  the  plumber  (six  pound  lead).  In  cases  of 
importance  a  sheet  of  lead,  exposing  about  sixteen  or  twenty  square 
inches,  should  be  immersed  in  at  least  twenty  ounces  of  water. 
The  chemical  changes,  if  any,  should  be  daily  noticed,  and  the 
water  tested  by  a  current  of  sulphuretted  hydrogen  gas  in  a  glass 
tube,  about  twelve  inches  long  and  one  inch  in  diameter.  By 
looking  down  the  length  of  the  tube,  after  the  gas  has  been  passed 
into  it  for  a  sufficient  time  to  impart  a  smell,  the  slightest  change 
to  a  brown  colour  will  be  immediately  perceptible.  The  qirantity 
present  in  a  given  sample  may  be  estimated  by  passing  the  gas  into 
similar  tubes  containing  minute  but  decreasing  fractional  propor- 
tions of  a  grain  of  lead  in  a  gallon  of  water.  A  comjparison  of 
the  shade  of  colour  with  the  shades  of  the  standard  tubes,  will 
thus  enable  the  operator  to  fix  the  proportion  of  lead  with  suffi- 
cient accuracy  for  practical  purposes. 

It  is  necessary  to  bear  in  mind  that  a  water  may  contain  a 
noxious  proportion  of  lead,  but  present  no  opacity  ;  the  lead  may 
not  be  difiused  as  insoluble  carbonate,  but  be  dissolved  in  it  as 
chloride  or  nitrate.  In  this  case  it  may  be  tested  in  the  entire 
state ;  and  if  this  should  fail  to  reveal  the  presence  of  lead,  half  a 
gallon  of  the  water  may  be  evaporated,  and,  towards  the  encl  of  the 
operation,  the  residue  may  be  dissolved  in  diluted  nitric  acid,  and 
then  tested.  The  quantity  of  lead  present  in  water  which  is 
noxious  to  health,  is  usually  very  small.  In  the  Claremont  case, 
Dr.  Hofmann  found  only  one  grain  of  lead  in  a  gallon ;  but  a 
smaller  portion  would,  in  time,  be  productive  of  serious  injury 
to  health.  ('  Med.  Gaz.'  vol.  44,  p.  261.)  This  is  perhaps  the 
smallest  quantity  of  lead  in  water  acciu-ately  recorded  to  have 
produced  the  effects  of  poisoning.  No  symptoms  appeared  until 
after  the  water  had  been  in  use  for  a  period  of  from  five  to 
seven  months,  and  more  than  half  of  those  who  used  the  water 
escaped  any  ill  effects.  According  to  the  late  Mr.  Herapath,  the 
symptoms  of  lead-poisoning  have  been  produced  in  a  community 
by  so  small  a  quantity  as  one-ninth  of  a  grain  of  lead  in  a  gallon ; 
and  Dr.  J.  Smith,  of  Aberdeen,  concludes  from  his  investigations 
that  the  limit  of  manifestly  deleterious  action  would  seem  to  be 
somewhere  between  one-tenth  and  one-twentieth  of  a  grain  in  a 
gallon.  (Dr.  Penny,  'Report  on  Loch  Katrine  Water,'  p.  107.) 
\yater3  collected  from  lead-mine  districts  generally  contain  lead 
either  in  suspension  or  in  solution.  In  one  of  these  proposed  to  be 
supplied  to  Wrexham,  in  North  Wales,  I  found  the  proportion  of 
lead  to  be  one-eleventh  of  a  grain  in  a  gallon — a  quantity  which 
might  prove  noxious  to  some  portion  of  a  town  population,  as  a 
result  of  long-continued  use,    A  medical  officer  of  health  deposed 
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before  a  CGmmiittee  of  the  House  of  Lords,  in  May  1864,  that 
there  was  less  than  one-fourteenth  of  a  grain  of  lead  in  a  gallon, 
and  that  this  proportion,  if  present,  would  do  no  injury,  while  one- 
twelfth  of  a  grain  would  be  noxious,  although  the  data  upon  which 
this  sharply-idefined  distindtion  was  based  were  not  made  public  ! 
According  to  Sir  R.  Christison,  all  waters  act  more  or  less  upon 
lead,  and  lie  assigns,  as  a  limit  ,of  safety  for  persons  using  a 
water  for  domestic  pvirposes,  a  proportion  of  lead  not  exceeding 
one-millionth  part,  or  about  one  grain  in  fifteen  gallons  of  water. 
('Pharm.  Journ.'  April  1872,  p.  852.)    A  water  which  acts  chemi- 
cally on  the  metal,  may  soon  cease  to  act  by  reason  of  a  hard  deposit 
taking  place  in  the  interior  of  tlie  pipe  or  cistern,  and  tlie  metal  is 
thus  protected  from  further  chemical  action.    When  the  water, 
before  entering  the  pipes,  is  abeady  provided  with  so  much  lead 
that  it  easily  -admits  of  detection  in  a  pint,  a  slight  additional  im- 
prec^nation  wiU  suffice  to  render  it  poisonous.    A  safe  sanitary  rule 
would  be  that  suggested  by  .the  late  Dr.  Benny.    All  lead-contami- 
nation is  objectionable,  and  no  degree  of  it  can  be  considered  safe. 
Lead  is  an  accumulative  poison,  and  affects  some  persons  power- 
fully in  the  smallest  quantities.    An  evil  practice  has  lately  sprung 
up  of  substituting  for  pure  block  tin  a  cheap  alloy  of  tin  and  lead, 
in  the  so-called  itinning  of  ii'on  and  copper  utensils.    The  small 
supply-boilers  of  cisterns,  supposed  to  be  tinned,  are  reaUy  covered 
with  a  layer  of  pewter  ;  and  lead  may  thus  be  conveyed  into  food 
and  water  under  circumstances  not  suspected.  M.  Gobley  has  fully 
pointed  out  the  danger  of  this  practice  in  reference  to  pubbc 
health.    ('Ann.  d'Hyg.'1869,  vol.  l,p.237.)  «... 

Dr  Earle  was  called  to  a  family  said  -fco  be  suffering  from 
cholera  He  found  six  men  stretched  on  the  floor  of  a  room  vorait- 
incr  and  suffei'ing  from  severe  pain  in  the  abdomen.  The  pulse 
was  slow  and  feeble,  and  the  bowels  were  constipated.  On  mquiiy, 
it  was  found  that  the  men  had  been  drinking  water  from  a  tea- 
kettle in  which  lead  had  been  melted  .about  ten  days  before.  Ihey 
had  used  it  daHy  with  hot  water.  On  the  next  morning  two  women 
were  attacked  with  similar  symptoms.  Under  treatment,  they  aU 
recovered.    ('Amer.  Jour.  Med.  Sci.'  Jan.  1874.) 

The  quality  of  the  lead  appears  to  exert  some  influence  on  the 
production  of  these  .chemical  changes.  Certain  kmds  of  lead  are 
speedily  acted  om  .aoid  corroded  by  water  ;  others  with  diificulty^ 
In  the  experiments  on  Loch  Katrine  water,  the  late  Dr  miler  and 
I  found  that  the  lead  supplied  for  small  cisterns  obtained  from 
different  parts  of  London,  when  used  in  the  state  m  which  it  was 
received,  produced  no  chemical  changes  with  the  water  ;  whereas 
Dr  Penny  found  that  tlie  lead  supphed  to  him  for  a  siimlar  pur- 
pose, in  Glasgow,  was  rapidly  attacked  and  corroded  Jlie  cause 
of  these  differences  is  not  at  all  underetood  ;  one  fact  is 
certainly  established-the  more  highly  polished  and  the  brighter 
the  lead,  the  greater  is  the  probabiHty  that,  carter paribus,  water 
wni  be  rendered  noxious  by  contact  with  it  under  exposure  to 
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air.  An  alloy  of  lead  with  tin  retards,  but  does  net  prevent  this 
chemical  action. 

5.  Eiver  water.  Hard  spring  water: — River  and  spring  waters, 
containing  a  moderate  amount  of  saline  matter  (twenty  to  forty 
grains  in  the  gallon),  do  not,  in  general,  give  rise  to.  a  noxious 
chemical  action  on  lead,  provided  they  contain  suiphate  and  car- 
bonate of  lame,  and  not  too  large  a  proportion  of  alkaline  chlorides 
or  nitrates.  Distilled  water  acting  powerfully  on  lead  is  deprived 
of  this  chemical  action  when  a  solution  of  sulphate  of  lime,  or  of 
carbonate  of  lime  in  carbonated'  water,  is  added  to  it.  The  quantity 
need  not  be-  such  as  to  impart  to  the.  water  any  remarkable  taste, 
and  there  is  reason  to  believe  that  these  calcareous  compounds  dis- 
solved out  of  the  earth,  confer  on  river  waters  in  the  south  of  Eng- 
land the  insmunity  which  they  are  known  to  possess  in  reference  to  an 
action  on  lead.  The  Thames  river  water,  containing  about  seven- 
teen grains  of  saline  matter  in  the  gallon,  is  remarkably  free  from 
this  action ;  and  when  it  is  considered  that  it  is  supplied,  through 
leaden  pipes,  to  the  extent  of  110,000,000  of  g^/Uens  per  diem,  to  a 
population  exceeding  three  millions,  and  that  cases  of  lead-colic  from 
the  use  of  London  water  are  vmheard  of — it  is  obvioiss  that  it  is  so 
constituted  as  to  prevent  these  dangerous  chemical  changes.  The 
principal  salts  in  this  water  are  carbonate  and  sulphate  of  lime, 
with  a  small  proportion  of  common  salt.  Thames  water  frequently 
contains  alkaline  nitrates,  derived  from  the  decomposition  of  nitro- 
genous matter,  aoid  these  salts  may  be  the  means  of  giving  to  it, 
occasionally,  an  impregnation  of  lead.  The  alkaline  chlorides  also 
favour  the  formation  of  chloride  of  lead,,  which  tlie  water  may  hold 
dissolved ;  and,  at  the  same  time,  they  do  nat  prevent  the  production 
of  the  noxious  carbonate.  Chloride  of  sodium  appears  to  be  the 
chief  ingredient  in  the  Surrey  sands-  water..  The  Claremont  water 
contained  five  grains  of  saline  matter  in  the  gallon,  of  which  one- 
half  was  common  salt.  Tn  the  Surrey  sands  water,  which  caused 
the  symptoms  in  Dr.  Thomson's  cases,  the  quantity  of  mineral 
matter  amounted  to  about  five  grains  and  a  half  in  a  gallon,  and 
four-fifths  of  this  were  common  salt.  Some  kinds  of  spring  water, 
containing  a  large  proportion  of  sulphate  of  lime  and  other  salts, 
are  found  to  act  powerfully  on  lead.  Mr.  Osborne  considers  that 
lead,  in  the  form  of  chloride,  is  liable  to  be  produced  in  the  spring 
water  of  the  wells  around  Southampton.  ('  Pharm.  Times,'  Sep- 
tember 26,  1846,  p.  64.)  Artesian  water,  by  its  alkaline  salts  and 
the  large  proportion  of  neutral  salts  contained  in  it,  is  found  to  act 
upon  lead.  In  short,  both  hard  and  soft  water  may  be  rendered 
noxious  by  contact  with  lead,  according  to  circumstances  but  little 
imderstood.  All  kinds  of  theories  have  been  put  forward  to  account 
for  these  chemical  changes ;  but  none  are  satisfactory,  and  none 
will  explain  all  the  facts.  An  excess  of  saline  matter  in  some  cases, 
and  a  total  deficiency  of  it  in  other  cases,  may  equally  produce 
noxious  effects.    Sulphate  and  carbonate  of  lime — which,  in  small 
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proportion,  appear  to  be  beneficial — are  injurious  when  in  large 
quantity ;  and  the  alkaline  nitrates  and  chlorides  appear  to  be  in- 
jurious under  all  circumstances.  It  is  a  curiovxs  fact,  that  lead  may 
be  kept  immersed  in  a  samj)le  of  water,  unchanged ;  while  the 
vapour  of  that  water,  as  it  rises  (distilled  water),  will  coiTode  a 
leaden  cover  placed  over  the  vessel,  and  thus  impregnate  the  water 
below.  As  a  general  rule,  soft  and  pure  waters  act  upon  lead,  and 
hard  waters  do  not ;  but  a  water  must  not  be  condemned  as  dan- 
gerous because  it  is  soft,  nor  approved  as  safe  because  it  is  hard. 
In  reference  to  some  soft  waters,  the  chemical  action  soon  ceases  ; 
while  in  others  it  appears  to  continue  unchanged  so  long  as  there  is 
any  metal  under  free  exposure  to  air  ;  but  this  rul-e  is  not  so  fixed 
as  to  dispense  with  the  necessity  of  a  special  examination  in  each 
case.  The  variable  intermixture  and  proportion  of  salts  and  gases 
contained  in  natural  waters,  render  it  impossible  to  state,  a  p^riuri, 
what  will  be  the  results  of  experiment. 

When  a  water  continues  to  act  powerfully  on  lead  and  iron,  and 
there  are  no  means  of  changing  the  supply,  it  would  be  proper  to 
substitute  well-tinned  pipe,  glass,  or  earthenware,  for  lead.  A 
cistern  of  slate  should  also  be  substituted  for  one  of  lead.  For 
drinking  purposes,  the  water  should  always  be  filtered  through  a 
bed  of  sand,  as  this  efiectually  separates  the  insoluble  carbonate  of 
lead.  These  rules  should  be  adopted  when  there  is  a  tendency  to 
act  upon  lead,  whether  the  water  be  soft  or  hard. 

Poismving  of  Ccdtle  with  Lead. — Medical  evidence  has  of  late 
years  been  required  in  cases  in  which  damages  have  been  claimed 
for  alleged  loss  of  cattle  by  reason  of  the  vicinity  of  lead-works.  I 
have  elsewhere  referred  to  two  cases,  one  in  wliich  a  mare  died 
from  drinking  at  a  stream,  into  which  carbonate  of  lead  had  been 
discharged  from  certain  lead-works.  Dr.  Wilson  conducted  the 
examination  in  this  case.  The  cause  of  death  was  clearly  traced  to 
lead,  and  a  quantity  of  this  metal  was  separated  from  the  viscera 
of  the  animal.  Lead  was  found  in  the  water  of  the  stream,  and 
in  the  vegetables  growing  on  the  soil.  ('  Ed.  Monthly  Journal,' 
1852,  vol.  14,  p.  386.)  In  the  case  of  Stephens  v.  Bar  well  (Wells 
Autumn  Assizes,  1855),  it  was  alleged  on  the  part  of  the  plaintiff 
that  a  large  niunber  of  sheep  and  cattle  had  been  destroyed  by 
fumes  of  lead  escaping  from  a  chimney  on  the  defendant's  works. 
The  case  involved  this  curious  point,  namely :  admitting  the  sheep 
and  cattle  to  have  been  destroyed  by  lead  (of  which  there  was  not 
much  doubt,  at  least  in  some  instances),  whether  the  lead  was 
deposited  on  the  herbage  from  the  defendant's  chimney,  or  taken 
up  by  the  plants  from  the  soil,  and  incorporated  with  their  tissues. 
Mr.  Brande  and  I  were  required  to  examine  the  defendant's  flue, 
in  the  Mendip  Hills,  and  found,  frojn  its  enormous  length  (upwards 
of  2,000  feet),  and  the  constant  cooling  and  washing  of  the  vapours 
which  traversed  it  with  a  large  quantity  of  water,  that  every  rea- 
sonable precaution  had  been  taken  to  prevent  their  escape.  In 
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going  over  the  plaintiff's  ground,  we  could  not  perceive  on  the 
herbage,  far  or  near,  the  slightest  appearance  of  a  deposit  of  white 
lead,  or  of  lead  in  any  form.  We  found,  however,  that  the  soil 
and  the  herbage  in  the  fields  where  the  cattle  had  been  pastured,  was 
strongly  impregnated  with  lead,  and  we  also  found  by  experiment 
that  seeds  sown  in  the  leaden  soil  brought  for  this  purpose  to  Lon- 
don, produced  plants  which  contained  lead  in  their  tissues,  and  that 
this  was  probably  the  cause  of  lead-poisoning  among  the  cattle. 
The  soil  had  derived  the  lead  from  the  disintegrated  slag  of  ancient 
mineral  workings.  It  contained  silicate  and  carbonate  of  lead 
amoimting  to  as  much  as  two  per  cent.  These  facts  were  stated  on 
the  part  of  the  defendants,  and  they  further  alleged  that  cattle  had 
died  from  lead-poisoning  on  this  farm  before  their  works  were  in 
operation  ;  that  they  had  died  from  the  same  cause  in  spots  remote 
from  these  works,  wherever  the  pasture  of  the  district  happened  to 
be  over  lead-slag,  so  that  some  localities  had  acquired  an  evil  name 
from  tliis  circumstance,  and  the  pasturing  of  cattle  in  such  places 
had  been  avoided  ;  that  there  was  a  sufficient  cause  of  lead-poison- 
ing in  the  herbage  grown  on  the  soil,  which  abounded  in  lead,  and 
in  the  water  which  the  cattle  drank  ;  and  there  was  a  total  absence 
of  proof  of  any  deposit  of  lead  from  a  flue  on  the  soil  or  the  sur- 
rounding vegetation.  Upon  this  statement,  and  without  any  evi- 
dence being  called  for,  an  arrangement  was  made  between  the 
parties.  It  is  probable  that. in  ancient  times,  the  injury  thus  done 
to  cattle  by  depasturing  them  in  fields  having  a  leaden  soil,  was 
attributed  to  witchcraft.  Cows  lost  their  milk,  and  these  and  other 
animals  became  emaciated  and  paralysed  and  died  a  lingering 
death. 

Sometimes  this  form  of  poisoning  is  the  result  of  accident. 
Dr.  Gordon,  of  Aberdeen,  lost  seven  head  of  fine  cattle,  which  were 
grazing  in  a  field.  On  opening  the  stomachs,  white  lead  was  found 
therein.  The  deaths  here  were  traced  to  some  refuse  paint  or  white 
lead,  which  had  been  carelessly  left  about  as  waste.  The  sudden 
deaths  of  animals  may  be  frequently  due  to  a  cause  of  this  nature, 
and  suspicion  fall  unjustly  upon  parties  who  have  the  care  of  them. 
Poisonous  materials  of  this  kind  should  be  effectually  disposed  of 
and  not  thrown  into  ash-pits  or  on  waste  land.  There  are  other 
forms  of  lead-poisoning  to  which  cattle  are  subject  {ante,  p.  402), 
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COPPER. 

General  Eemarks. — Copper  itself  is  said  to  be  destitute  of  poisonous 
properties  ;  but  it  would  appear  that  when  alloyed  with  other 
metals  and  reduced  to  a  finely  pulverulent  state,  it  may  act  as  a 
poison.  A  singular  instance  of  this  kind  is  on  record.  The  print- 
ing in  gold,  as  it  is  termed,  is  performed  by  means  of  a  species  of 
brass  or  copper  alloy.  The  letters  are  printed  with  a  mixture  of 
size  and  gamboge  ;  and  the  copper  alloy,  reduced  to  such  a  fine 
state  of  division  that  it  floats  in  the  atmosphere  in  an  impalpable 
dust,  is  then  brushed  over  the  surface.  A  boy  employed  in  this 
occupation  was,  on  the  third  day,  seized  with  vomiting  of  a  green- 
coloured  fluid,  heat  and  constriction  of  the  gullet,  pain  in  the 
stomach,  loss  of  appetite  and  rest,  and  a  severe  itching  in  all  those 
parts  which  were  covered  with  hair.  These  on  examination  were 
found  to  be  of  a  deep  green  colour.  The  boy  soon  recovered. 
About  twelve  other  persons,  employed  in  the  same  work,  sufi'ered 
from  similar  symptoms  ;  but  tliis  did  not  prevent  them  from  con- 
tinuing the  work.  The  poison  in  this  case  probably  entered  the 
system  through  the  lungs  and  skin.  This  peculiar  eff'ect  of  finely- 
divided  copper  in  giving  a  green  tint  to  those  parts  covered  with 
hair,  is  mentioned  by  Dr.  Falconer  in  his  '  Essay  on  the  Poison  of 
Copper,'  p.  42,  published  in  1774.  Dr.  Clapton  has  pointed  out 
another  symptom,  namely,  a  green  line  on  the  margin  of  the  gums. 
He  met  with  this  in  a  sailor  and  in  some  working  coppersmiths. 
('Med.  Times  and  Gazette,'  June  1868,  p.  658.)  Two  of  these 
cases  I  saw  in  1868.  The  green  line  was  well  marked.  The  men 
brought  with  them  a  hammer  used  in  their  work.  It  had  a  green- 
ish colour,  and  this  was  shown  by  tests  to  be  owing  to  copper. 
The  perspiration  from  the  hands  in  working  had  converted  the 
Cupper  into  subchloride,  and  thus  led  to  its  absorption  by  the  skin. 
Several  cases  of  chronic  poisoning  by  copper  among  coppersmiths, 
have  been  treated  by  Dr.  Cameron,  of  Liverpool,  but  this  symptom 
was  not  noticed.  ('  Med.  Times  and  Gazette,'  3870,  vol.  1,  p.  581.) 

An  alloy  of  copper,  made  to  resemble  gold  {Dutch  gold),  is  largely 
used  in  the  ornamenting  of  gingerbread  and  confectionery.  I  am  not 
aware  of  any  accident  having  occurred  from  its  being  thus  eaten  ; 
but  it  is  a  noxious  practice,  and  in  France  is  especially  prohibited, 
under  a  penalty,  by  police  regulations.  ('  Journal  de  Chimie,' 
Fdvrier  1847.)    This  alloy  is  easily  known  from  gold  by  its  entire 
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BohibiUty  in  nitric  acid,  with  which  it  forms  a  greenish-coloTired 
sohition  of  nitrate  of  copper.  When  metalUc  copper  is  swahowed, 
colicky  pains  and  other  symptoms  sometimes  follow  m  consequence 
of  the  metal  becoming  partially  oxidized  and  dissolved.  The  ex- 
perimental researches  of  M.  Leportier  .?how  that  the  pure  metal  is 
not  directly  poisonous  ('  Ann.  d'Hyg.'  1840,  vol.  2,  p.  99)  ;  but  it 
may  cause  death  as  a  mechanical  irritant.  Copper  coins  when 
swallowed  may  produce  a  certain  amount  of  poisonous  salt  from 
the  action  of  the  alkaline  chlorides  in  the  stomach  ;  but  the  great 
danger  to  be  apprehended  in  these  cases  is  that  they  are  liable  to 
cause  death  by  a  mechanical  action. 

All  the  salts  of  copper  are  poisonous.  The  two  most  commonly 
known  are  the  stdphate,  blue  vitriol,  or  Uue  sto7be,  and  the  mhacetate 
or  verdigris.  These  substances  have  been  frequently  taken  and 
administered  in  large  doses  for  the  purpose  of  suicide  and  in  at- 
tempts at  abortion  and  murder.  In  the  latter  case  the  attempt 
has  been  immediately  discovered,  owing  to  the  strong  metallic  taste 
as  well  as  colour  possessed  by  the  salts.  The  taste  would  in  general 
render  it  impossible  that  a  poisonous  dose  of  blue  vitriol  or  verdi- 
gris should  be  taken  unknowingly.  With  the  exception  of  the 
wilful  use  of  these  salts,  poisoning  with  copper  is  commonly  the 
accidental  result  of  the  use  of  this  metal  for  culinary  purposes. 

Symptoms.— ^atte  Poisoning— Poisoning  with  copper  may  be 
divided  into  the  acute  and  chronic  forms.  Cases  of  acute  poisoning 
from  blue  vitriol  or  verdigris  are  occasionally  met  with.  The  symp- 
toms have  nearly  the  same  character  and  course  in  reference  to 
these  and  all  the  other  compounds  of  copper,  if  we  except  the 
arsenite,  which  has  been  already  considered  among  the  arsenical 
poisons  {ante,  p.  344).  When  the  sulphate  is  taken  in  doses  of 
half  an  ounce  or  upwards,  a  strong  metallic  taste  is  perceived  in 
the  mouth  ;  there  is  constriction  in  the  throat  and  gullet,  with 
griping  or  colicky  pains  in  the  stomach  and  bowels,  increased  flow 
of  saliva,  nausea,  and  vomiting.  Blue  vitriol  is  a  powerful  emetic, 
and  vomiting  is  rapidly  excited  by  it.  The  abdomen  is  distended, 
the  pain  in  this  cavity  is  increased  by  pressure,  and  not  relieved 
by  vomiting,  and  there  is  purging  with  tenesmus.  The  vomited 
liquids  have  a  blueish  or  greenish  colour,  and  the  discharges  by 
the  bowels  are  sometimes  greenish,  bloody-looking,  or  dark- 
coloured.  These  symptoms  commence  generally  in  a  few  minutes 
after  the  poison  has  been  taken,  and  are  fully  developed  within  one 
or  two  hours.  Jaundice  and  suppression  of  urine  have  been  ob- 
served in  some  cases.  The  above-mentioned  symptoms  are  chiefly 
connected  Avith  the  irritant  effects  of  the  salt  of  copper  on  the 
stomach  and  bowels.  When  the  poison  has  been  absorbed,  another 
set  of  symptoms,  indicative  of  an  action  on  the  brain  and  nervous 
system,  are  witnessed.  There  is  hurried  and  difficult  breathing, 
with  a  small  quick  pulse,  great  weakness,  intense  thirst,  cold  per- 
spiration and  coldness  of  the  limbs,  headache,  giddiness,  stupor, 
coma,  tetanic  or  other  convulsions,  followed  by  paralysis  of  motion 
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or  sensation  in  the  limbs.  The  patient  gradually  sinks,  and  dies 
exhausted  in  a  few  hours  or  days.  In  some  cases  the  symptoms 
assume  at  once  an  entirely  nei-vous  character  :  there  are  severe 
headache,  great  depression,  restlessness,  trembling  of  the  limbs, 
cramps,  coldness  of  the  surface,  small  irregular  pulse,  dilatation  of 
the  pupils,  with  stupor,  coma,  tetanus  or  paralysis.  These  symp- 
toms are,  however,  commonly  preceded  by  vomiting,  purging,  and 
colicky  pains  in  the  abdomen. 

In  forming  an  opinion  from  the  green  colour  of  the  vomited 
matters  in  alleged  cases  of  poisoning  by  copper,  the  practitioner 
must  remember  that  a  morbid  state  of  the  bile  may  give  a  most 
vivid  copper-green  colour  to  hquids  thrown  from  the  stomach.  I 
have  seen  this  in  one  case,  and  from  the  intensity  and  persis- 
tency of  the  green  colour,  poisoning  was  suspected.  A  slight 
chemical  examination  wiU  show  whether  the  colour  is  owing  to  bile 
or  to  a  cupreovis  poison. 

Verdigris  produces  symptoms  somewhat  similar  to  those  caused 
by  the  sulphate  of  copper.  There  is  a  strong  styptic  metallic  taste, 
with  a  sense  of  constriction  in  the  throat,  followed  by  severe  colicky 
pains— vomiting  of  a  green- coloured  liquid,  purging,  and  tenesmus. 
In  a  case  reported  by  Pyl,  a  woman  who  took  two  ounces  of  ver- 
digris died  in  three  days.  In  addition  to  the  symptoms  above 
described,  there  were  convulsions  and  paralysis  before  death.  Nie- 
mann relates  that  a  woman,  tet.  24,  swallowed  half  an  ounce  of 
verdigris,  and  died  under  symptoms  of  violent  gastric  ii'ritation  in 
sixty  hours.  ('  Taschenbuch, '  p.  458.)  In  consequence  of  the  great 
uncertainty  of  its  operation,  this  compound  is  not  employed  as  a 
medicine. 

A  case  of  poisoning  by  this  substance,  in  which  the  symptoms 
were  accurately  observed,  is  reported  in  the  '  Edinburgh  Medical 
and  Surgical  Journal'  for  July  1844.  A  woman,  set.  28,  swal- 
lowed a  large  dose  of  verdigris.  She  was  soon  afterwards  seized 
with  great  anxiety,  vomiting,  acute  pains  and  swelling  of  the 
abdomen,  sensation  of  burning  heat  in  the  throat,  coldness,  and 
severe  cramp  in  the  extremities,  a  labouring  pulse,  swelling  of  the 
face,  with  the  eyes  sparkling.  An  emetic  brought  away  some  haK- 
digested  food,  without  any  traces  of  poison.  The  next  mornmg 
there  was  pain  in  swallowing,  swelling  of  the  throat,  the  abdomen 
distended  and  painful  on  the  least  pressure,  the  countenance 
heavy,  the  face  flushed,  and  the  pulse  oppressed.  About  two 
pounds  of  a  distinctly-greenish  fluid,  with  some  blood,  were 
thrown  off"  the  stomach.  The  symptoms  became  aggravated  ;  the 
face  and  eyelids  swollen  and  red,  the  eyes  prominent,  the  abdomen 
drawn  in,  and  the  rectum  irritable  and  painful.  On  the  second 
day  there  was  a  tendency  to  coma,  tlie  face  was  pale,  the  lips 
swollen,  the  gums  ulcerated,  and  there  was  an  abundant  discharge 
of  viscid  saliva.  Purging  took  place  for  the  first  time  since  the 
poison  was  taken  ;  and  acetate  of  copper  was  detected  in  the  dis- 
charges in  rather  large  quantity.    There  were  several  spasmodic 
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fits.  On  the  third  day  some  viscid  glairy  matter,  of  a  greenish 
colour  and  tinged  with  blood,  was  vomited,  and  the  spasms  con- 
tinued. On  the  fourth  day  bleeding  from  the  nose  with  general 
cramps  came  on,  and  the  urine  was  suppressed.  There  was  cold- 
ness of  the  surface  with  convulsions.  ,  After  the  lapse  of  about  a 
week  the  patient  still  had  vomitings  of  greenish  glairy  matters, 
with  iineasiness  in  the  abdomen  ;  but  from  this  date  she  gradually 
recovered. 

The  subchloride  or  oxychloride  has  thus  given  rise  to  accidental 
poisoning.     This  compound  is  used  as  a  green  pigment.  The 
following  is  a  case  of  poisoning  by  it  : — A  boy  between  two  and 
tlu-ee  years  of  age  swallowed  part  of  a  small  cake  of  green  water- 
colour,  such  as  is  sold  in  the  colour-boxes  for  children.    Very  soon 
afterwards  he  was  attacked  with  vomiting  and  coldness  of  the  ex- 
tremities.   K  otwithstanding  the  exhibition  of  an  antimonial  emetic, 
tlie  symptoms  continued  to  become  aggravated,  and  the  child  died. 
(Henke's  '  Zeitschrift  der  S.  A.'  vol.  1,  p.  188,  1844.)    This  salt  of 
copper  is  often  formed  in  culinary  utensils,  and  may  then  give  rise 
to  accidents,  when  food  containing  common  salt  has  been  prepared 
in  the  copper  vessel  without  proper  precautions.    (See  'Journal  de 
Pharmacie,'  Juin  1845,  p.  471.)    Prof.  Barzellotti  relates  an  in- 
stance in  which  he  himself  narrowly  escaped  partaking  of  the  poi- 
sonous food.    At  a  monastery  near  Sienna  the  monks  were  one 
day,  soon  after  dinner,  seized  with  violent  symptoms  of  irritant 
poisoning.    They  suffered  chiefly  from  severe  pain  in  the  abdomen, 
nausea,  difficulty  of  passing  urine,  spasms  of  the  muscles,  and 
trembling  of  the  limbs.    Those  who  were  affected  with  vomiting  and 
purging  were  speedily  relieved  ;  but  others,  who  had  no  evacua- 
tions, suffered  from  giddiness,  headache,  intense  thirst,  and  an  un- 
pleasant metallic  taste  in  the  mouth.    Remedies  were  a^Dplied,  and 
they  all  eventually  recovered.    It  appeared,  on  inquiry,  that  the 
monks  were  in  the  habit  of  keeping  their  salt-tish  in  a  copper 
vessel,  in  which  it  was  dressed  for  a  second  day's  meal.  This 
vessel  was  badly  tinned  ;  and  when  the  fish  was  examined,  it  was 
observed  to  be  covered  with  a  green  jelly,  and  the  sides  of  the 
vessel  with  which  the  fish  was  in  contact,  had  a  green  colour.  The 
cause  of  the  symptoms  was  no  longer  doubtful : — subchloride  of 
copper  had  been  here  formed  by  the  action  of  the  salt  on  the 
metal.    ('Quest,  di  Med.  Leg.'  tomo  2,  p.  185.)    Several  cases  of  a 
similar  kind  are  reported  by  Orfila,  vol.  1,  p.  619. 

A  case  of  poisoning  by  the  carbonate  of  copper  occurred  to  M. 
Desgranges,  of  Bordeaux.  A  man  died  in  about  six  hours,  as  it 
was  supposed  from  the  effects  of  an  unknown  quantity  of  this 
poison  which  he  had  taken.  "When  first  seen  he  was  insensible  ;  he 
had  sustained  some  violence  from  a  fall,  and  there  was  great  cold- 
ness of  the  extremities.  There  was  neither  vomiting,  purging,  nor 
pain  in  the  abdomen  on  pressure.    ('Med.  Gaz.'  vol.  31,  p.  495.) 

Chronic  poisoning  by  copper.  Copper  colic. — When  the  symptoms 
of  acute  poisoning  have  passed  away,  when  the  cupreous  salt  has  been 
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taken  for  a  long  period  in  small  doses,  or  the  person  has  been  ex- 
posed to  emanations  from  copper  salts,  or  alloys,  other  effects  are 
manifested.  The  most  prominent  after-effects  are  excessive  irri- 
tability of  the  alimentary  canal,  attended  with  frequent  disposition 
to  vomit,— colic,  purging,  and  tenesmus  ;  and  there  is  at  the  same 
time  loss  of  appetite,  alternations  of  cold  and  heat,  great  prostra- 
tion of  strength,  with  emaciation,  tremors  of  the  limbs,  and  occa- 
sionally paralysis.  There  is  a  coppery  or  metallic  taste  in  the 
mouth,  increased  thirst,  hot  skin,  with  a  small  frequent  irregular 
pulse.  After  a  few  days,  there  is  tenderness  with  distension  of  the 
abdomen,  and  colicky  pains  of  a  severe  kind,  with  symptoms  re- 
sembling those  of  dysentery;  the  evacuations  are  of  a  greenish 
colour  and  mixed  with  mucus  and  blood.  There  is  jaundice,  with 
some  of  the  nervous  symptoms  already  described  under  the  head  of 
acute  poisoning.  The  patient  sometimes  dies  from  fever  and  ex- 
haustion. (For  a  further  account  of  the  symptoms  and  those  which 
accompany  copper-colic,  see  Bocker,  '  Vergiftungen, '  3857,  p.  42.) 

One  of  the  most  complete  accounts  of  clironic  or  slow-poisoning 
by  copper,  has  been  published  by  Dr.  Moore.  It  occurred  from, 
want  of  cleanliness  in  the  use  of  culinary  utensils,  and  it  shows 
that,  without  circumspection,  a  medical  man  may  be  completely 
deceived  respecting  the  origin  of  the  malady  affecting  many  per- 
sons simultaneously.  On  the  return  of  the  Indian  CooHe  emigrants 
from  Guiana  to  Calcutta,  a  kind  of  acute  idiopathic  dysentery 
made  its  appearance  in  the  shi^D,  and  it  was  at  iirst  referred  to  bad 
water,  change  of  climate,  and  other  causes.  Dr.  Moore  examined 
the  copper-plates  on  which  the  fish,  rice,  and  ghee  (butter),  eaten 
by  the  natives,  was  cooked,  and  found  the  surface  was  coated  with 
a  green  composition  which,  when  scraped  off  and  examined, 
proved  to  be  a  mixture  of  chloride  and  sulphate  (?)  of  copper. 
The  cause  of  the  disease  was  then  apparent.  A  few  hours  after 
taking  the  meal,  the  patients  complained  of  violent  pains  and 
cramps  in  the  stomach  and  lower  bowels,  and  there  was  constant 
vomiting  of  greenish  and  yellowish-green  bile.  "When  this  was  not 
ejected  from  the  stomach,  their  sufferings  from  dry  retching  were 
most  severe,  and  the  feeling  of  constriction  in  the  lower  part  of  the 
chest  and  along  the  course  of  the  gullet  was  still  more  distressing. 
Every  twenty  minutes  there  was  an  attempt  to  evacuate  the  boAvels, 
but  no  feculent  matter  was  discharged  ;  blood  in  small  quantities, 
slimy  mucous  stools,  tinged  with  blood,  shreds  of  lymph,  and 
frothy  ash-coloured  secretions,  were  passed  from  the  rectum  without 
affording  the  patients  the  slightest  relief.  Pressure  over  tlie 
abdomen,  especially  in  the  pit  of  the  stomach,  and  in  one  case, 
over  the  arch  of  the  colon,  caused  severe  pain.  There  were 
griping  pains  in  the  loins  and  sacrum,  at  the  navel,  and  in  the 
iliac  region,  with  tenesmus  and  a  burning  sensation  at  the  anus. 
In  the  commencement  of  the  attack,  there  was  acute  fever,  pungent 
■heat  of  the  skin,  headache,  urgent  thirst,  loss  of  appetite,  prostra- 
tion of  strength,  furred  and  clammy  tongue,  foul  taste  in  the 
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mouth,  with  a  rapid,  small  and  wiry  pulse.  In  the  more  severe 
cases,  there  was  great  depression  of  the  vital  powers,  the  pulse  ex- 
ceedingly rapid  and  weak,  the  skin  cold,  extremities  benumbed  ; 
the  secretion  of  urine  was  in  a  few  instances  suppressed,  in  others 
the  mine  was  retained  in  the  bladder.  The  symptoms  in  most  in- 
stances subsided  in  eight  or  ten  days  under  the  free  use  of  emetics 
and  castor  oil  ;  in  others  a  long  time  elapsed  before  the  mucous, 
discharges  from  the  alimentary  canal  and  the  tenesmus  abated — 
the  disease  assuming  all  the  characters  of  chronic  dysentery.  One 
man  was  subsequently  attacked  with  symptoms  of  clironic  poison- 
ing in  an  aggravated  form,  from  neglect  in  the  use  of  a  copper- 
vessel,  and  sank  under  the  attack.  ('  Lancet,'  April  11,  1846,  p. 
414.)  Dr.  Moore  considers  that  the  attacks  of  cholera  and  of  acute 
or  chronic  dysentery,  under  which  Europeans  arriving  in  the  East 
Indies  so  frequently  sufter,  are  in  many  cases  due  to  the  general 
employment  of  copper  utensils  for  culinary  purposes,  and  from  the 
want  of  cleanliness  on  the  part  of  the  native  cooks,  who  use 
butter,  salt,  and  acids,  without  removing  the  cupreous  incrustation 
which  is  formed  on  the  surface,  or  in  the  rims  of  the  vessel.  Hot 
butter  or  lard,  like  hot  oil,  readily  dissolves  copper,  forming  fatty 
salts  of  wliich  oxide  of  copper  is  the  base. 

French  pathologists  have  described  a  copper-colic  to  which 
workers  in  this  metal  a,re  liable,  owing,  as  it  is  supposed,  to  the 
inhalation  of  the  fine  dust  of  copper  or  its  oxide.    According  to 
Orfila,  it  is  in  some  respects  analogous  to  lead-coUc,  but  it  differs 
from  it  in  being  accompanied  by  a  greater  degree  of  irritation  in 
the  stomach  and  bowels.    (' Toxicologie,'  vol.  1,  p.  912.)  The 
existence  of  this  as  an  independent  form  of  colic  has  been  denied 
by  some  authorities.    ('  Annales  d'Hygifene,'  1847,  vol.  1,  p.  392  ; 
andAvril  1858,  p.  328.  Casper's  '  Vierteljahrsschrift,' 1852,  vol.  1, 
p.  79  ;  1855,  vol.  2,  p.  222  ;  1856,  vol.  2,  p.  41  ;  and  1857,  vol.  2, 
p.  228.)    There  is,  however,  sufficient  evidence  to  establish  the 
existence  of  this  form  of  copper-poisoning.    Dr.  Corrigan,  who  has 
given  some  attention  to  this  subject,  has  arrived  at  the  following 
conclusions  : — 1.  Copper  will  act  as  a  slow  poison,  by  absorption, 
undermining  the  constitution,  producing  emaciation,  catarrh,  and 
loss  of  strength,  and  leaving  the  system  in  a  state  little  capa- 
ble of  resisting  the  ordinary  exciting  causes  of  many  diseases.  2. 
The  symptoms,  although  not  acute,  are  well  marked  :  they  are 
emaciation,  a  cachectic  appearance,  loss  of  muscular  strength, 
colicky  pains,  cough,  withoiit  physical  signs  to  account  for  it,  and 
the  peculiar  characteristic  signs  of  retraction  of  the  gums,  with  a 
purple,  not  a  blue  edge.    In  none  of  the  cases  detailed,  although 
there  was  muscular  debility,  was  there  either  acute  colic  with  con- 
stipation, or  the  local  paralysis  that  so  often  results  from  the 
poison  of  lead  ;  and  the  colour  of  the  gums  was  quite  distinct  from 
that  produced  by  lead.    4.  Copper,  in  chronic  poisoning,  seems  to 
exert  its  deleterious  influence  mainly  on  the  nutritive  functions,  or 
assimilation,  including  absorption  and  secretion,  while  lead  acts 
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energetically  on  the  nervous  system  of  both  organic  and  animal 
life,  exliibited  in  its  action  on  the  former  by  jjroducing  obstinate 
constipation,  and  on  the  latter  by  the  violent  pains  of  lead  colic,  as 
well  as  by  the  production  of  a  peculiar  form  of  paralysis.  ('  Dublin 
Hospital  Gazette  '  for  September  1854  ;  'Lancet,'  January  1855.) 

Effects  of  external  application.  —The  salts  of  copper  are  capable 
of  acting  locally,  and  if  apphed  to  a  wounded  or  ulcerated  surface, 
they  may  become  absorbed,  and  thus  affect  the  system.  Sulphate 
of  copper  is  occasionally  used  as  an  escharotic.  The  solution  of 
this  salt,  after  frequent  contact,  hardens  the  unbroken  skin,  dis- 
colours it,  and  impairs  its  sensibility.  Orfila  found  that  two 
drachms  of  acetate  of  copper,  finely  powdered,  when  introduced 
beneath  the  cellular  membrane  of  the  neck  of  a  large  dog,  caused 
death  in  five  days.  In  another  experiment,  the  same  dose,  applied 
to  the  cellular  tissue  of  the  thigh,  killed  the  animal  in  thirty  hours. 
(Tox.,  vol.  1,  p.  618.)  Violent  phlegmonous  inflammation  is  some- 
times occasioned  by  small  quantities  of  the  salts  of  copper  becoming 
introduced  into  the  system  through  wounded  or  abraded  surfaces. 
Mr.  Stafford  met  with  a  case  in  which  a  woman  pricked  her  thumb 
with  a  pin.  She  afterwards  scoured  out  a  dirty  copper  vessel,  and  her 
thumb  immediately  swelled  to  double  its  natural  size.  The  whole 
hand  and  arm  became  much  swollen  and  inflamed,  and  extensive 
abscesses  formed  :  the  patient  also  suffered  from  fever,  from  which 
she  slowly  recovered.  A  second  case  occurred  to  the  same  gentle- 
man, in  which  severe  symptoms  followed  a  puncture  produced  by 
corroded  copper  wire.  ('  Med.  Gaz.'  vol.  35,  p.  828.)  In  these 
cases  the  poisonous  salt  may  be  the  carbonate,  subacetate,  or  sub- 
chloride — most  commonly  the  former.  It  is  probable  that  the 
severity  of  the  symptoms  may  be  in  some  instances  ascribed  to 
peculiarity  of  constitution,  the  very  smaU  quantity  of  the  salt  of 
copper  which  can  be  absorbed  scarcely  sufficing  to  account  for  them. 

Appearances  after  death. — In  acute  poisoning  by  the  salts 
of  copper,  the  mucous  membrane  of  the  stomach  and  intestines  has 
been  more  or  less  thickened  and  inflamed  in  the  few  fatal  cases 
which  have  been  hitherto  examined  ;  the  membrane  has  been  also 
found  eroded  and  softened  in  poisoning  by  verdigris.  The  gullet 
has  presented  an  inflammatory  appearance.  In  a  case  of  poisoning 
with  verdigris,  quoted  by  Orfila,  the  stomach  was  inflamed  and 
thickened,  especially  towards  the  pylorus  (the  intestinal  opening), 
the  orifice  of  which,  from  the  general  thickening,  was  ahnost 
obliterated.  The  small  intestines  were  throughout  inflamed,  and 
perforation  had  taken  place,  so  that  part  of  the  green  liquid  Avas 
effused  into  the  abdomen.  The  large  intestines  were  distended  in 
some  parts,  and  contracted  in  others,  and  the  rectum  was  ulcerated 
on  its  inner  siirface.  ('Toxicologic,'  vol.  1,  p.  623.)  In  some  cases 
the  intestines  have  been  found  highly  inflamed,  perforated,  and 
even  in  a  gangrenous  state.  The  lining  membrane  of  the  alimentary 
canal  has  throughout  presented  a  deep  green  colour,  owing  to  small 
particles  of  verdigris  adhering  to  it.    It  has  been  said  that  this  is 
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an  uncertain  character  of  poisoning  by  copper,  since  a  morbid  state 
of  the  bile  often  gives  a  similar  colour  to  the  mucous  membrane  of 
the  stomach  and  duodenum.  This  objection  cannot  apply  when  the 
green  colour  is  found  in  the  gullet,  and  throughout  the  intestines  ; 
and,  under  any  circumstances,  the  evidence  from  the  presence  of  a 
green  colour  would  amount  to  nothing  in  the  judgment  of  a  prudent 
witness,  unless  copper  were  freely  detected  in  the  parts  so  coloured. 
It  is  well  to  remember  that  the  green  stains,  if  due  to  copper, 
would  be  turned  blue  by  ammonia.  The  liver,  stomach,  and  kid- 
neys have  been  found  congested.  In  the  case  of  a  child  poisoned 
with  the  subchloride  (see  ante,  p.  443),  there  was  nothing  to  indi- 
cate especially  the  action  of  an  irritant  poison,  if  we  except  a  slight 
congestion  in  the  cerebral  vessels.  The  child,  it  appears,  had  swal- 
lowed about  a  scruple  of  the  green  coloured  substance.  It  was 
remarkable  that  there  was  not  the  least  sign  of  irritation  or  in- 
flammation in  the  alimentary  canal.  Death  was  ascribed  to  tlie 
exhaustion  resulting  from  violent  vomiting  ;  and  to  a  congestion 
of  blood  in  the  brain  thereby  produced. 

In  the  fatal  case  of  poisoning  by  the  carbonate  (ante,  p.  443), 
the  mucous  membrane  of  the  gullet  and  the  stomach  was  covered 
with  the  green-coloured  compound.  The  larger  end  of  the  stomach 
was  reddened  and  corroded  in  patches.  The  mucous  membrane  of 
the  intestines  as  well  as  the  fluid  contained  in  them  was  of  a  green 
colour. 

The  appearances  presented  in  fatal  cases  of  chronic  poisoning  by 
copper  are  well  indicated  in  one  of  those  which  occurred  to  Dr. 
Moore  {ante,  p.  443).  The  mucous  membrane  of  the  lower  part  of 
the  gullet,  and  that  of  the  stomach  between  the  two  orifices,  was 
the  seat  of  extensive  and  deep-seated  inflammation.  The  shades 
of  red  varied  from  a  bright  vermilion  or  scarlet  to  a  deep  red  or 
violet  colour.  The  patches  of  a  dark  red  or  brownish  colour  were 
comparatively  small  and  circumscribed,  situated  in  general  beneath 
the  mucous  membrane  of  the  under  surface  of  the  stomach.  The 
membrane  in  these  situations  was  softened,  pulpy  but  not  ex- 
coriated, and  free  from  the  appearance  of  having  sloughed.  At  the 
lesser  opening  the  membrane  was  intensely  inflamed,  glistening, 
and  tumid  from  a  quantity  of  serous  fluid  deposited  beneath  the 
submucous  cellular  tissue.  The  mucous  membrane  of  the  duode- 
num and  small  intestines  was  also  inflamed  in  irregiilar  patches  ; 
and  there  were  traces  of  inflammation  in  the  large  intestines,  in- 
cluding the  rectum.  Eight  ounces  of  a  saffron-coloured  fluid  were 
found  in  the  peritoneal  cavity,  and  on  the  peritoneal  surface  of  the 
intestines  there  were  numerous  minute  spots  of  inflammatory  red- 
ness. There  was  no  effusion  of  lymph  or  other  sign  of  peritoneal 
inflammation.    ('  Lancet,'  April  11,  184G,  p.  414.) 

Fatal  Dose. — Period  of  Death. — As  the  fatal  cases  of  acute 
poisoning  by  copper  have  been  but  few,  it  is  impossible  to  assign, 
with  any  accuracy,  the  fatal  dose  of  the  salts  of  this  poison.  Five 
drachma  of  the  sulphate  have  been  taken  without  causing  death ; 
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and,  on  the  whole,  the  use  of  this  mineral  appears  to  be  more 
dangerous  when  taken  for  some  time  in  small  doses,  than  when  a 
large  quantity  is  swalloM^ed  at  once.  One  of  the  earliest  effects  on 
the  stomach  is  the  ejection  of  the  substance  by  vomiting.  Bocker 
assigns  the  fatal  dose  at  from  one  to  two  ounces  of  verdigris,  or 
blue  vitriol ;  but  seven  drachms  have  destroyed  the  life  of  an  adult. 
A  quantity  of  subchloride,  equivalent  to  a  scruple,  or  twenty  grains, 
proved  fatal  to  a  child  (arde,  p.  443).  In  Reg.  v.  Smith  (Monmouth 
Lent  Assizes,  1856),  prisoner  was  charged  with  administering  blue 
vitriol  to  the  prosecutor.  It  was  proved  that  he  had  put  some  crystals 
of  blue  vitriol  into  a  bottle  of  cider,  and  the  i)rosecutor  suffered  from 
symptoms  of  irritation  by  reason  of  his  having  taken  a  portion. 
The  fatal  dose  was  here  made  a  subject  of  inquiry,  and  the  medical 
witness  replied,  '  Half  the  quantity  found  in  the  bottle  ;'  although 
it  is  not  stated  what  quantity  was  found  therein.  The  j)risoner 
was  acqrdtted,  on  the  ground,  apparently,  that  he  did  not  know 
that  blue-stone  was  a  '  deadly'  poison  !  The  medicinal  dose  of  sul- 
phate of  copper,  as  a  tonic,  is  from  one  to  three  or  four  grains ;  and 
as  an  emetic,  from  five  to  fifteen  grains.  No  other  preparation  of 
copper  is  commonly  used  as  an  internal  medicine  in  this  country. 
One  of  the  most  rapidly  fatal  cases  is  that  of  a  cliild,  which  died 
in  foiir  hours  from  taking  an  unknown  quantity  of  blue  vitriol. 

Treatment.— In  general  there  is  violent  vomiting — the  salts  of 
copper  acting  powerfully  as  emetics.  The  efforts  of  the  stomach 
should  be  promoted  by  the  free  use  of  warm  water,  milk,  barley- 
water,  or  any  mucUaginous  drink,  and  the  employment  of  the 
stomach-piimp.  This  instrument  is  of  little  service  when  the  poison 
has  been  taken,  as  it  generally  is,  in  coarse  powder.  Various  anti- 
dotes have  been  proposed.  Sugar  was  formerly  strongly  recom- 
mended, on  the  princi^Dle  that  it  had  the  property  of  reducing  the 
salts  of  copper  to  the  state  of  insoluble  and .  inert  red  oxide  ;  but 
this  is  only  under  very  peculiar  circumstances,  not  likely  to  be  met 
with  in  the  stomach.  Albumen  forms  an  insoluble  compound  with 
oxide  of  copper,  provided  it  is  given  in  large  quantity.  This  and 
milk  may  be  considei'ed  the  best  remedies. 


CHAPTER  40. 

SALTS    OF    COPPER.  CHEMICAL    ANALYSIS. — GALVANIC    AND  OTHBE  TESTS.  

DETECTION    IN    ORGANIC    LIQUIDS. — PRESENCE   OF   COPPER  IN  TRACES.  

COPPER  IN  FOOD.  —  ACCIDENTAL  POISONING  FROM  COPPER  VESSELS. — 
GERMAN  OR  NICKEL  SILVER. — PICKLES  AND  PRESERVED  FRUITS  POISONED 
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CHEMICAL  ANALYSIS. 

The  salts  of  copper  are  generally  known  by  their  colour  :  whe- 
ther in  the  solid  state  or  in  solution,  they  are  either  blue  or 
green.    The  salts  of  one  other  metal  are  also  of  a  green  colour 
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— namely,  nickel  ;  but  there  are  striking  chemical  differences  be- 
tween the  salts  of  this  metal  and  those  of  copper.  There  are 
three  soluble  salts  of  copper  ;  two  of  these  are  blue,  the  sulphate 
and  nitrate — and  one  green,  the  chloride  ;  but  this  becomes  blue 
on  dilution  with  water.  The  salt  should  be  dissolved  in  water, 
diluted,  and  the  following  tests  may  be  then  apialied  : — The  in- 
soluble salts  may  be  dissolved  in  diluted  sulphmic  or  nitric  acid, 
and  then  tested.  The  solutions  of  the  cupreous  salts  generally 
have  an  acid  reaction. 

The  tests  for  the  oxide  of  copper  are  : — 1.  Solution  of  ammonia. 
This  jproduces  a  blueish-white  precipitate,  soluble  in  an  excess  of 
the  test,  forming  a  deep  violet-blue  solution.  2.  Ferrocyanide  of 
potassium,  a  rich  claret-red  precipitate.  If  the  quantity  of  copper  be 
small,  the  liquid  acquires  merely  a  light  red-brown  colour  ;  if  large, 
the  precipitate  is  of  a  deep  claret  red  colour,  and  has  a  gelatinous 
consistency.  The  ferrocyanide  of  potassium  will  act  on  the  violet- 
blue  solution  prodiiced  by  ammonia,  provided  an  acid  is  previously 
added  (sulphuric)  to  neutralize  the  ammonia.  One  portion  of  liquid 
may  thus  be  examined  by  the  two  tests.  3.  Sulphuretted  hydrogen 
gas,  or  sulpliide  of  ammonium  gives  a  deep  chocolate- brown  jare- 
cipitate  ;  or,  if  the  copper  is  in  small  proportion,  merely  a  brown 
colour,  either  in  neutral  or  acid  solutions.  4.  A  coil  of  fine  steel 
wire  or  a  slip  of  polished  iron  (a  common  needle),  suspended  by  a 
thread  in  the  liquid,  is  speedily  coated  with  a  layer  of  copper,  even 
when  the  salt  is  in  small  proportion.  When  much  diluted,  a  drop 
of  diluted  sulphuric  acid  may  be  added,  and  the  iron  allowed  to 
remain  some  hours  or  days.  The  iron  will  be  slowly  removed,  and 
a  hollow  cylinder  of  metallic  copper  will  remain.  This  may  be 
dissolved  in  diluted  nitric  acid,  and  tested  with  the  foregoing  tests  ; 
or  the  needle  coated  with  copper  may  be  immersed  in  a  solution  of 
ammonia  and  exposed  to  air.  The  liquid  then  becomes  slowly  blue, 
and  the  nature  of  the  metal  is  thus  clearly  established.  Half  a 
grain  of  sulphate  of  copper  dissolved  in  sixteen  ounces  of  water, 
may  be  thus  easily  detected.  The  presence  of  organic  matter  does 
not  interfere  with  this  reaction.  It  was  proposed  by  Ortila  to 
substitute  j;/iospAor?(.s  for  polished  iron.  This  substance"  most  effec- 
tually separates  metallic  copper  from  its  salts,  but  it  is  not  so  con- 
venient for  use  as  iron.  5.  The  galvanic  test. — If  a  few  drops  of 
the  copper  solution  are  placed  in  a  platinum  capsule,  and  slightly 
acidulated  with  a  diluted  acid,  and  the  platinum  is  then  touched 
through  the  solution  with  a  thin  sbp  of  zinc,  — metallic  copper,  of 
its  well-known  red  colour,  is  immediately  deposited  on  the  platinum. 
Zinc  and  platinum  wires  twisted  round  each  other  may  be  im- 
mersed in  the  liquid,  and  allowed  to  stand  some  hours,  when  the 
proportion  of  copper  is  small.  Under  these  circumstances,  there 
is  merely  a  reddisli-brown  stain  on  the  platinum  ;  but  a  blue  liquid 
is  formed  by  pouring  on  it  ammonia,  or  it  may  be  dissolved  by 
nitric  acid,  and  tested  by  1  and  2.  By  these  tests  it  is  easy  to 
detect  the  250th  part  of  a  grain  of  a  copper-salt,  or  even  less. 
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There  are  no  objections  to  the  inferences  from  these  tests  when  taken 
together  ;  but  if  reliance  be  placed  on  one  or  two  only,  the  analyst 
may  fall  into  an  error.  The  action  of  iron  and  zinc  with  platinum, 
may,  however,  be  considered  as  conclusive. 

The  sulphate  of  copper,  used  in  medicine  and  chemistry,  some- 
times contains  traces  of  arsenic,  About  ten  grains  of  the  crystal- 
lized sulphate  have  yielded  evidence  of  the  presence  of  this  poison: 
When  the  sulphate  has  been  given  freely  as  an  emetic,  traces  of 
arsenic  may  tlms  be  found  in  the  contents  of  a  stomach  or  in  the 
matters  vomited.  Sulphate  of  copper  is  occasionally  met  with  as  a 
fraudulent  addition  to  bread.  (Horn's  '  Vierteljahrsschrift,'  1870, 
vol.  1,  p.  322.    Also  'Med.  Times  and  Gaz.'  1871,  vol.  1,  p.  509.) 

Blue  vitriol  is  soluble  in  four  parts  of  cold  and  two  of  boiling 
water,  and  is  easily  obtained  in  well-defined  rhombic  crystals  by 
evaporating  a  small  quantity  of  the  solution  on  a  slip  of  glass. 
Nitrate  of  baryta  added  to  the  solution  indicates  the  presence  of 
sulphuric  acid. 

There  are  several  varieties  of  Verdigris,  some  of  which  are 
blue,  and  others  green.  It  is  partially  soluble  in  water ;  but 
readily  when  this  is  acidulated  with  acetic  or  sulpluu'ic  acid.  If  a 
portion  of  the  powder  is  heated  in  a  reduction-tube,  a  film  of 
metallic  copper  is  produced,  and  acetic  acid  vapour  escapes.  Acetic 
acid  is,  however,  readily  discovered  by  boiling  the  powder  in  diluted 
sulphuric  acid. 

The  insoluble  or  partly  soluble  salts  of  copper,  which  may  give 
rise  to  questions  of  poisoning,  are  the  subchloride  and  carbonate. 
They  possess  these  common  characters  : — 1,  when  rubbed  on  a 
steel  spatula  with  a  few  drops  of  diluted  stilphuric  acid,  metallic 
copper  is  abundantly  precipitated  on  the  iron  ; — and,  2,  when 
treated  with  a  strong  solution  of  ammonia,  they  acquire  a  rich 
violet-blue  colour.  They  are  both  dissolved  by  diluted  nitric  acid, 
— the  carbonate  with  effervescence. 

Copper  in  organic  liquids. — The  oxide  of  copper  is  liable  to  be 
precipitated  by  certain  organic  principles,  e.g.  albumen,  fibrin, 
casein,  and  mucous  membrane  ;  but  some  of  these  organic  com- 
pounds are  easily  dissolved  by  acids,  or  even  by  an  excess  of  the 
solution  of  cupreovis  salt.  A  portion  at  least  of  the  salt  of  copper 
is,  therefore,  commonly  held  dissolved.  In  such  cases  there  is  one 
peculiar  character  possessed  by  these  liquids,  i.e.  they  have  a  de- 
cidedly green  colour,  even  when  the  copper-salt  is  in  a  far  less 
than  poisonous  proportion,  and  they  have  also  a  strong  metalhc  taste. 

A  polished  needle  or  fine  iron  wire  may  be  used  in  these  liquids 
as  a  trial-test  for  the  presence  of  the  salts  of  copper,  or  a  portion 
of  the  acid  liquid  may  be  placed  in  a  clean  ]3latinum  capsule,  a 
few  drops  of  diluted  sulphtiric  acid  added  and  a  slip  of  zinc-foil 
introduced.  Wherever  the  platinum  is  touched  by  the  zinc,  me- 
tallic copper  of  its  ordinary  red  colour  is  deposited  ;  and  after 
having  in  this  way  coated  the  interior  of  the  platinum  capsule  with 
the  metal,  the  surplus  liquid  may  be  poured  off  and  the  capsule 
well  washed  out.    The  copper  may  then  be  dissolved  in  nitric  acid, 
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and  tlie  tests  applied  to  the  sohition  after  the  excess  of  acid  has 
been  driven  off  by  heat.  In  place  of  nitric  acid  and  heat,  a  strong 
solution  of  ammonia  may  be  used  in  the  cold.  Under  exposure  to 
air  the  deposited  metal  is  oxidized  and  dissolved  in  a  few  minutes, 
forming  a  blue  solution.  This  ammoniacal  solution  may  then  be 
neutralized  with  diluted  sulphuric  acid,  and  the  ferrocyanide  of 
potassium  applied.  The  red  colour  of  the  metal,  deposited  on 
platinimi,  is  characteristic  of  copper  ;  but  should  any  doubt  exist, 
this  may  be  removed  by  placing  a  polished  needle  in  the  ammoni- 
acal solution  and  adding  diluted  sulphuric  acid  to  neutralize  it. 
The  needle  is  immediately  covered  with  a  layer  of  red  copper.  Not 
much  importance  should  be  attached  to  the  discovery  of  mere 
traces  of  this  metal  either  in  the  body  or  in  articles  of  food.  Cop- 
per, if  looked  for,  may  be  found  in  many  cases  in  the  tissues  and 
in  food,  under  circumstances  quite  unconnected  with  poisoning. 
It  was  found  in  a  mutton  chop  procured  fresh  from  a  butcher's 
shop. 

Assuming  that  either  of  these  trial-tests  indicates  the  presence 
of  a  cupreous  salt  in  a  large  proportion,  we  may  boil  the  Liquid, 
and  destroy  its  viscidity  by  diluting  it  if  necessary,  and,  after  filtra- 
tion, we  may  pass  into  it  a  current  of  sulphuretted  hydrogen  gas 
in  order  to  precipitate  the  copper  in  the  state  of  sulphide.  The 
black  sulphide  may  be  collected,  washed,  dried,  and  then  boiled  in 
equal  parts  of  nitric  acid  and  water  for  a  quarter  of  an  hour. 
Nitrate  and  sulphate  of  copper  are  produced  and  dissolved— a  fact 
indicated  by  the  liquid  acquiring  a  rich  blue  colour  ;  and  some 
sulphur  is  at  the  same  time  separated.  This  liquid,  when  filtered 
and  diluted,  will  give  the  usual  reactions  with  the  tests  for  copper. 

The  sulphide  of  copper  thus  obtained,  when  washed  and  dried 
may  serve  for  determining  the  quantity  of  cupreous  salt  present. 
For  this  purpose  a  portion  of  it  should  be  transformed  into  black 
oxide  of  copper  by  digesting  the  sulphide  in  strong  nitric  acid, 
evaporating  the  acid,  and  incinerating  the  residue. 

Mucous  and  other  organic  viscid  liquids  may  be  placed  in  a 
dialysing  vessel  and  treated  like  arsenic  and  mercmy  (ante,  p.  149). 
A  soluble  copper  salt,  if  present,  is  readily  obtained  by  dialysis  in 
a  state  fitted  for  the  direct  application  of  the  tests,  as  already  des- 
cribed for  the  sulphate. 

For  the  tissues,  urine,  and  solid  articles  of  food,  wliich  do  not 
show  the  presence  of  copper  by  dialysis  and  the  usual  tests,  one 
process  only  is  applicable,  i.e.  incineration.  The  substance  must 
be  first  brought  to  a  perfectly  dry  state  and  then  completely  burnt 
to  an  ash  in  a  platinum  crucible.  Wc  may  digest  the  residuary  ash 
in  pvire  hydrochloric  acid  by  heat,  and  then  evaporate  nearly  to 
dryness.  The  residue  may  be  dissolved  in  a  small  quantity  of 
water,  and  a  polished  needle  immersed  for  some  hours.  The 
metallic  deposit,  if  any,  on  the  needle,  may  be  recognized  as  copper 
either  by  its  colour  or  by  the  action  of  ammonia.  ' 

Copper  is  often  found  in  traces  by  incineration  in  the  tissues  of 
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tlie  body  and  in  articles  of  food.  No  importance  can  be  attached 
to  tliis  discovery  unless  there  have  been  symptoms  of  poisoning 
produced.  Some  have  described  copper  as  a  normal  constituent  of 
the  body,  but  there  is  reason  to  believe  that  when  found,  it  has 
been  accidentally  received  from  without  through  food,  and  that  it 
is  really  a  portion  of  the  metal  which  has  not  undergone  elimina- 
tion. See  paper  by  Drs.  Odling  and  Dupre.  ('Guy's  Hosp.  Rep.' 
1858,  p.  104.) 

As  an  objection  to  medical  evidence  of  poisoning,  the  admission 
of  its  occasional  j)resence  in  the  body,  or  in  common  articles  of 
food,  has  no  force  : — 1.  Because  in  poisoning  by  copper  there 
would  be  very  few  cases  in  which  the  whole  of  the  chemical  evi- 
dence rested  on  traces  of  the  metal  found  by  an  incineration  of  the 
viscera.  Such  a  case  is  very  unlikely  to  occur  ;  for  chemical  evi- 
dence is  in  general  abundantly  afforded  by  an  analysis  of  a  portion 
of  the  poisoned  substance  swallowed,  or  of  the  contents  of  the 
stomach.  2.  If  the  only  chemical  evidence  were  that  derived  from 
incineration,  then  this  could  afford  no  proof  of  poisoning,  unless 
that  fact  were  already  sufficiently  made  out  by  symptoms,  appear- 
ances, and  moral  circumstances,  in  which  case  such  infinitesimal 
proof  might  be  easily  dispensed  with.  In  a  case  of  falsely  imputed 
poisoning,  it  may  be  said  that  the  detection  of  copper  in  a  particular 
article  of  food,  such  as  bread,  would  lead  a  medical  jurist  into 
error,  since  the  discovery  of  this  metal  in  the  bread  might  bear 
out  the  imputation,  and  inculpate  an  innocent  person.  This  hypo- 
thesis does  not  appear  probable.  The  normal  copper,  said  to  exist 
in  food,  has  not  been  found  to  form,  according  to  its  discoverers, 
more  than  the  100,000th  part  of  the  food  examined  ; — if  the  impu- 
tation of  poisoning  were  well-founded,  and  copper  were  discovered 
at  all,  the  metal  would  be  in  infinitely  larger  proportion  than  this, 
so  as  to  leave  no  doubt  of  its  actual  admixture.  These  facts 
furnish  an  objection,  therefore,  only  to  the  evidence  of  those  who 
rely  exclusively  on  the  infinitesimal  results  of  a  chemical  analysis. 

A  herbalist  was  recently  tried  in  France  for  poisoning  two  -\\dves 
with  sulphate  of  copper.  The  first  wife  suffered  from  cramp  in 
the  stomach  with  glairy  mucous  vomitings  ;  she  vomited  nearly  all 
her  food,  and  sufi"ered  violent  pain  at  the  pit  of  the  stomach.  The 
body  was  not  examined  until  seven  months  after  death,  and 
the  viscera  were  found  in  a  good  state  of  preservation.  Tlie 
second  wife,  according  to  another  medical  witness,  sufl'ered  from 
incessant  vomiting,  pains  in  her  limbs  and  failure  of  eyesight,  and 
she  died  from  exhaustion.  No  natural  cause  of  death  was  detected. 
The  symptoms  were  ascribed  to  sulphate  of  copper.  They  Avere 
similar  in  the  two  cases.  On  analysis,  copper  was  detected  in  the 
liver  and  kidneys,  but  not  in  the  stomach  or  intestines.  From  a 
fourth  part  of  the  organs  removed  from  the  bodies  of  the  two 
women,  the  chemist  separated  30  milligrammes  (  =  0-46  grain)  less 
than  half  a  grain  of  the  metal.  They  treated  this  as  a  positive 
proof  of  poisoning  by  copper,  and  the  man  was  convicted  of  murder. 
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('Brit.  Med.  Joiir.'  Sept.  1874,  p.  407.)  The  medical  witnesses 
denied  that  this  could  have  been  normal  or  accidental  copper,  on 
the  ground  that  the  quantity  found  by  them  was  too  large.  It 
seems  they  examined  the  livers  of  fourteen  dead  subjects,  and  they 
found  only  one  milligramme  (l-65th  of  a  grain)  of  copper.  One  of 
the  samples  of  earth  collected  from  the  graves  of  the  deceased 
women,  also  contained  traces  of  copper.  It  is  not  improbable  that 
the  two  women  died  from  the  effects  of  a  copper-salt,  producing 
exhaustion  by  incessant  vomitings,  and,  that  the  circumstantial 
and  general  evidence  was  sufhcient  to  justify  the  verdict  ;  but  the 
chemical  evidence  failed  to  show  satisfactorily  that  sulphate  of  cop- 
per had  been  administered.  The  quantity  found  in  the  tissues  was 
so  small  as  to  be  consistent  with  an  accidental  introduction  of  the 
metal  in  food.    (See  'Brit.  Med.  Journal,'  March,  1875,  p.  425.) 

It  has  been  suggested  that  one  source  of  error  might  exist  as 
the  result  of  the  use  of  gas  jets  containing  copper,  a  portion  of  the 
metal  being  carried  over  during  incineration  with  the  carbonaceous 
residue  of  the  organic  matter.  It  is  not  easy  to  perceive  how  any 
properly-conducted  analysis  could  be  so  effected  as  to  lead  to  error 
from  this  source.  It  furnishes  an  argument  against  an  undue  re- 
liance upon  traces  of  metal. 

It  is  not  probable  that  a  medical  jurist  would  be  required  to 
seek  for  a  cupreous  poison  in  a  body  which  had  been  so  long  in- 
terred that  the  remains  were  intermixed  with  the  soil.  But  it  is 
not  the  less  necessary  to  state  that,  according  to  the  researches  of 
M.  Walchner,  copper,  like  arsenic,  is  almost  universally  found  in 
ferruginous  soils,  and  in  most  kinds  of  marls  and  clays.  Wherever 
the  ores  of  iron  exist,  there  copper  will  be  found  :  in  this  way  it 
may  be  dissolved  in  water,  and  percolate  through  the  superficial 
strata.  (See  '  Comptes  Rendus,'  Sept.  21,  1846,  p.  612.)  Admitting 
the  truth  of  this  observation,  a  comparative  analy  sis  of  the  earth 
of  the  cemetery  would  be  required  in  the  very  rare  case  in  which 
the  decomposed  remains  of  the  dead  had  become  intermixed  with 
the  soil.  M.  Walchner  simply  digested  the  earth  in  muriatic  acid, 
and  precipitated  the  copper  from  the  acid  solution  by  a  current  of 
sulphuretted  hydrogen  gas. 

Copper  in  food. — The  medico-legal  history  of  poisoning  by  copper 
would  be  incomplete  without  some  remarks  on  the  action  of  certain 
articles  of  food  on  this  metal,  when  it  is  used  for  culinary  purposes. 
This  is  not  an  unfrequent  form  of  accidental  poisoning.  The  symp- 
toms rarely  appear  until  after  the  lapse  of  three  or  four  hours  or 
even  a  inuch  longer  period.  There  is  commonly  nausea,  with  'co- 
licky pains  and  cramps  in  the  limbs.  It  results  from  the  experi- 
ments of  Falconer  and  others,  that  metallic  copper  undero-oes  no 
change  by  contact  with  xvatar,  unless  the  air  is  present,  when  a 
hydrated  carbonate,  mixed  with  oxide  of  copper,  is  formed.  If 
the  wa,ter  contains  an  acid  such  as  vinegar,  or  common  salt  or  if 
there  is  oily  or  fatty  matter  in  contact  with  the  metal,  then  tlie 
copper  is  more  rapidly  oxidized,  and  the  liquor  or  fat  acquires  a 
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green  colour.    If  the  copper  vessel  is  kept  perfectly  clean,  and  the 
food  prepared  in  it  is  allowed  to  cool  in  other  vessels,  there  is  not 
much  risk  of  its  acquiring  a  poisonous  impregnation ;  nevertheless, 
no  acid,  saline,  fatty,  or  oily  liquid  should  be  prepared  as  an  article 
of  food  in  a  copper  vessel.    (See  'Ann.  d'Hyg.'  1832,  vol.  1,  p. 
102.)    Under  the  influence  of  heat  and  air,  a  portion  of  copper 
becomes  dissolved,  and  the  oily  or  other  liquid  acquires  a  green 
colour.    The  preparation  of  fruits,  such  as  preserves,  in  copper 
vessels,  is  necessarily  attended  with  some  risk  ;  for,  on  cooling,  a 
green  crust  is  apt  to  be  formed  on  the  copper  just  above  the 
surface  where  the  air  and  acid  liquid  meet.  Some  liquids,  while  boil- 
ing, are  but  little  liable  to  this  impregnation  :  thus,  coffee,  beer, 
milk,  and  tea  have  been  separately  boiled  for  two  hours  together, 
in  a  clean  copper  ves-^el,  without  any  portion  of  the  metal  being 
taken  up  by  either  of  the  liquids.    (See  Falconer,  '  On  the  Poison 
of  Copper,'  p.  65,  London,  1774;  also  '  Orfila,'  vol.  1,  p.  611.) 
Accidents  of  this  kind  are  usually  prevented  by  lining  the  copper 
vessel  with  tin  ;  but  in  very  large  boilers  this  plan  is  not  always 
adopted  ;  cleanliness  alone  is  trusted  to,  and  this,  when  properly 
observed,  is  a  suiiicient  preventive.  In  reference  to  culinary  vessels 
the  tin  is  often  worn  away,  and  the  corroded  copper  is  thus  ex- 
posed to  the  action  of  any  acids  contained  in  the  food.   Mr.  Todd, 
coroner  for  Hants,  communicated  to  me  the  folloAving  case  (Aug. 
1866)  :  -  Some  rhubarb-stems  were  stewed  in  a  copper  vessel  imper- 
fectly tinned  and  dirty,  and  were  supplied  to  a  family  for  dinner. 
The  children  and  their  governess  partook  of  the  food — the  latter 
very  freely.   All  were  taken  ill.    The  governess  sufi"ered  most ;  there 
was  violent  sickness,  with  other  symptoms  of  irritation.    She  re- 
covered partly  under  treatment,  but  had  a  relapse,  and  died  from 
the  effects  of  the  poisoned  food.    The  oxalic  and  malic  acids  in  the 
vegetables  probably  acted  strongly  on  the  copper. 

In  July  1866  a  remarkable  set  of  cases  occurred  m  the  family  ot 
a  Mr  Corrie,  Itchen  Abbas,  Hants,  in  which  twelve  or  more  mem- 
bers of  the  family  suflered  from  symptoms  of  poisoning  simdar  to 
those  produced  by  copper  in  food.  A  badly  tinned  copper  vessel 
had  been  used  for  cooking  the  food,  with  much  salt.  One  patient, 
an  old  man,  who  partook  of  the  food,  tet.  90,  died  after  three  weeks, 
the  others  recovered.  The  cook  was  charged  with  wilful  poisoning, 
but  was  subsequently  liberated.  She  brought  an  action  against  her 
master  {Tnlly  V  Corrie,  Queen's  Bench,  Nov.  1867),  but  this  re- 
sulted in  a  verdict  for  the  defendant.  A  full  account  of  this  case 
wm  be  found  in  the  'Guy's  Hosp.  Rep.'  1866  p.  329.  A  set  of 
cases  is  reported  to  have  occurred  at  Geneva  m  1870,  m  which  ten 
persons  were  taken  ill  with  symptoms  of  irritant  poisonmg,  and 
four  died.  It  was  found  that  the  food  had  been  cooked  m  a  copper 
vessel  containing  a  large  quantity  of  verdigns.  ('Pharm.  Jonr^ 
Axis  1870  p.  168.)  A  fatal  case  of  poisonmg  by  copper  is  reported 
In  the  same  iovu-nal  for  1870,  p.  874.  Copper  was  found  m  small 
quantity  in  the  tissues  of  the  body.    Dr.  Waldemann,  of  Erfurt, 
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has  lately  published  an  elaborate  paper  on  the  effects  of  copper 
and  zinc  and  their  alloy — brass,  when  used  for  culinary  utensils. 
(Horn's  '  Vierteljahrsschrift,'  1870,  vol.  1,  p.  247.) 

The  tin  used  for  hning  copper  vessels  is  frequently  alloyed  with 
a  large  proportion  of  lead,  and  thus  lead-poisoning  may  be  substi- 
tuted for  poisoning  with  copper.  According  to  Paasch,  of  Berlin, 
many  of  the  accidents  attributed  to  tliis  form  of  cupreoiis  poisoning, 
are  really  due  to  other  causes.  (Casper's  '  Vierteljahrsschrift,'  1852, 
vol.  1,  p.  78.)  It  has  been  elsewhere  stated  that  all  the  ordinary 
copper  employed  for  culinary  utensils,  contains  arsenic.  In  those 
cases  in  which  the  metal  is  converted  into  insoluble  oxides  or  salts 
by  acids  or  fat,  the  arsenic  is  found  in  an  insoluble  form  in  the 
green  incrustation  produced.  When  copper  thiis  forms  an  insolu- 
ble salt,  I  have  not  found  any  arsenic  in  a  dissolved  state. 

Accidental  poisoning  by  copper  has  occurred  from  the  use  of 
what  is  called  German  silver,  but  which  should  rather  be  called 
tckite  brass,  as  it  is  an  alloy  of  copper  and  zinc  with  nickel.  Some 
specimens  of  this  alloy  contain  fifty  per  cent,  by  weight  of  copper. 
The  following  case  of  poisoning  occurred  in  Paris  in  1838 : — A  lady, 
after  having  had  eels  for  dinner,  was  awakened  in  the  night  by 
intense  headache,  followed  by  naiisea,  vomiting,  and  severe  colic. 
These  symptoms  were  removed  under  proper  treatment.  Her  phy- 
sician ascertained  that  the  eels  had  been  cooked  with  bntter  and 
vinegar  in  an  earthenware  vessel,  and  he  found  that  the  metal 
spoon,  which  was  of  German  silver,  presented  on  different  parts 
greenish-coloured  spots .  Chemical  analysis  showed  that  a  poison- 
ous salt  of  copper  had  been  thus  accidentally  produced — a  fact 
demonstrated  by  polishing  the  spoon  and  then  placing  it  in  a  hot 
mixture  of  bread,  butter,  and  vinegar.  Half  an  hour  after  the 
mixture  had  cooled,  green  spots  were  perceived  on  it.  and  in  twelve 
hours  the  spoon  was  quite  green  as  well  as  the  butter  in  contact 
with  it. 

It  has  been  stated  that  an  impure  gold  alloy  used  by  some  of 
the  lower  class  of  dentists  has  been  so  largely  composed  of  copper 
as  to  affect  the  health  of  those  who  have  used  the  plates  for  the 
support  of  artificial  teeth.  The  acid  and  salts  in  the  saliva  facili- 
tate the  production  of  a  poisonous  salt  of  copper,  and  probably  set 
free  arsenic. 

In  the  making  of  preserved  friiits  and  vegetable  picMes,  the  salts 
of  copper  (blue  vitriol)  are  sometimes  used  for  the  purpose  of  giving 
a  rich  green  coloiu-  !  Many  of  the  green  pickles  sold  in  shops  are 
thus  impregnated  with  the  vegetable  salts  of  this  metal,  to  which 
they  owe  their  bright  grass-green  colour.  If  the  fruit  or  piclde  is 
placed  in  a  solution  of  ammoixia,  and  copper  is  contained  in  it,  the 
substance  is  speedily  turned  blue.  The  iron-test  is,  however,  more 
delicate.  A  bright  needle  immersed  in  the  pickle,  or  plunged  into 
the  solid,  wiU  be  speedily  coated  with  copper.  The  quantity  of 
copper  contained  in  such  articles  may  not  be  sufficient  to  cause  fatal 
effects ;  but  serious  symptoms  of  gastric  irritation  are  sometimes 
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produced,  aiid  in  young  persons  these  may  assume  an  alarming 
character.    (See  'Falconer,'  p.  87-) 

On  one  occasion  some  preserved  gooseberries  were  sent  to  me 
for  examination,  as  it  was  suspected,  from  their  having  produced 
symptoms  of  poisoning  in  a  child,  that  they  were  contaminated 
with  copper.  The  suspicion  turned  out  to  be  correct.  The  cook 
had  mixed  with  them  some  blue  vitriol  to  improve  the  green  colour. 
Dr.  Hassall  states  that  he  found  copper  in  sixteen  different  samples 
of  London  picldes,  and  it  was  most  abundant  in  those  which  were 
green.    ('Food  and  its  Adulterations,'  p.  388.) 

Some  proceedings  taken  under  the  Adulteration  of  Food  Act 
(July  1874)  have  shown  that  this  noxious  practice  still  continues. 
A  dealer  was  convicted  of  selling  green  peas  which  owed  at  least  a 
part  of  their  colour  to  sulphate  of  copper.  They  were  prepared  in 
France  for  sale  in  England  ! 

A  few  years  since  a  fraudulent  practice  existed  on  the  continent 
of  mixing  sulphate  of  copper  with  the  dough  of  bread.  The  quan- 
tity of  cupreous  salt  used  was  smaU,  but  still  it  was  a  noxious 
adulteration.  ('Ann.  d'Hyg.'  1830,  p.  342  ;  1831,  p.  338  ;  1840, 
vol.  2,  p.  123.)  According  to  some  experimentalists,  bread  always 
contains  traces  of  copper,  which  may  be  derived  from  the  blue 
vitriol  vnth  which  seed  corn  is  frequently  dressed.  ('Annuaire  de 
Chimie,'  1846,  p.  686.)  It  may  also  have  been  introduced  acci- 
dentally during  the  making  of  the  bread,  as  where  copper  utensils 
have  been  used  for  this  purpose.  Thus  it  may  be  found  in  bread, 
and  not  in  the  flour  from  which  the  bread  is  made,  or  in  the  flour 
and  not  in  the  corn.  MM.  Theulen  and  Servan  having  found 
copper  in  a  specimen  of  bread,  ascertained  by  further  examination 
that  copper  cylinders  had  been  used  in  grinding  the  corn.  A  small 
quantity  of  oxide  falling  from  these  would  at  once  account  for  the 
contamination  irrespective  of  fraud.  (See  '  Orfila,'  vol.  1,  p.  651 ; 
'Galtier,'  vol.  1,  p.  607.) 


CHAPTER  47. 

POISONING     WITH    ANTIMONY.  TABTAR     EMETIC. — SYMPTOMS. — ACUTE  AND 

CHRONIC    POISONING.  EXTERNAL    APPLICATION.  APPEARANCES  AFTER 

DEATH.  FATAL  DOSE,  AND  PERIOD  OF  DEATH. — TREATMENT.  DETECTION 

OF  THE  METAL  IN  ORGANIC  LIQUIDS  AND  SOLIDS. 

ANTIMONY. 

General  JJemarfcs. —Metallic  Antimony  is  not  regarded  as  a  poison, 
but  when  respired  in  the  state  of  vapour,  it  is  stated  to  have  pro- 
duced serious  symptoms.  A  case  of  poisoning  by  the  vapours  of 
antimony  is  reported  in  the  'Edinburgh  Medical  and  Surgical 
.Journal'  (vol.  5,  p.  265).  Orfila  suggests  that  the  efiects  said  to 
have  been  produced  by  this  metal  in  vapour,  may  be  ascribed  to 
arsenic,  which  is  present  in  most  specimens  of  crude  antimony  as 
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it  is  used  in  manufactures.  ('Toxicol.'  vol.  1,  p.  604.)  Of  the 
antimonial  compounds,  there  are  only  two  which  require  special 
consideration,  namely,  Tartar  emetic  and  Chloride  of  antimony. 

TARTARATBD  AJSTTIMOIfY.     TASTAR  EMETIC.     STIBIATED  TARTAR. 

Tartar  emetic  owes  its  poisonous  properties  to  the  oxide  of  anti- 
mony, of  which  it  contains  44  per  cent.,  the  residue  being  composed 
of  potash,  tartaric  acid,  and  water.  In  consequence  of  its  having 
been  frequently  given  to  adults  in  large  doses  without  caiising  death, 
its  poisonous  properties  have  been  doubted.  This  subject  has  al- 
ready been  fully  considered  {ante,  p.  58).  One  reason  why  the 
symptoms  are  often  so  slight  from  comparatively  large  doses,  is 
owing  to  its  possessing  such  violent  emetic  properties.  This  leads 
to  the  early  expulsion  of  the  greater  part  of  the  poison  from  the 
stomach.  When  given  in  small  doses  at  intervals  the  effects  are 
those  of  chronic  poisoning.  Common  medicinal  doses  often  produce 
much  vomiting  and  great  depression.  A  case  is  related  by  Dr. 
Lambert,  in  which  only  four  grains  of  tartar  emetic  gave  rise  to 
violent  pain  in  the  abdomen,  vomiting,  and  purging. 

It  appears,  from  the  observations  of  the  late  Mr.  Goodlad,  of 
Manchester,  and  Mr.  Noble,  that  tartar  emetic,  even  in  small  doses, 
is  liable  to  act  as  a  poison  on  the  young.  Mr.  Wilton  records  four 
cases  in  which  prostration  and  collapse  followed  the  administration 
of  ordinary  doses  of  tartar  emetic  to  young  children.  Two  of  them 
were  fatal.  Tliree -quarters  of  a  grain  of  tartar  emetic  were  pre- 
scribed for  an  infant  recovering  from  measles.  The  child  died  in 
an  hour  from  the  depressing  effects  of  the  medicine.  A  similar 
dose  was  prescribed  for  another  child  of  the  same  parents  :  violent 
vomiting  and  purging  supervened,  and  this  case  also  ended  fataUy. 
In  a  third  instance  of  a  girl,  set.  4,  suffering  from  hooping-cough, 
one-thii-d  of  a  grain  given  in  divided  doses  produced  alarming  symp- 
toms, wliich  rendered  a  discontinuance  of  the  medicine  necessaiy. 
('Jom-nal  de  Chimie,'  Sept.  1847,  p.  471;  see  also  'Med.  Gaz.' 
vol.  40,  p.  351.) 

Tartar  emetic  acts  more  as  an  irritant  than  as  a  corrosive  ;  but 
the  symptoms  wliich  it  produces,  like  those  of  all  corrosive  poisons, 
are  generally  immediate — some,  at  least,  are  manifested  within  a 
few  minutes.  It  is  used  in  medicine  both  externally  and  internally. 
ViNUM  Antimoniale  is  a  solution  of  tartar  emetic  in  sherry  wine  ; 
it  contains  two  grains  in  an  ounce.  It  is  prescribed  in  doses  of  ten 
drops  to  one  drachm,  and  in  much  larger  doses  as  an  emetic.  It 
has  no  taste.  Tartar  emetic  ointment  contains  one-fifth  of  its  weight 
of  this  substance. 

Symptoms. — Acute  poisoning. — When  tartar  emetic  is  taken  in 
a  dose  of  from  one  to  two  or  three  drachms  or  upwards,  the  person 
experiences  a  strong  metallic  taste,  which  continues  for  some  time. 
In  a  few  minutes  there  is  nausea  followed  by  incessant  vomiting, 
which  continues  generally  until  the  stomach  is  cleared  and  even  for 
some  time  afterwards,  as  a  result  of  local  irritation.    There  is  pain 
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in  the  stomach  and  bowels,  followed  by  purging,  more  or  less  vio- 
lent ;  a  sense  of  burning  heat  and  constriction  or  choking  in  the 
throat,  extending  through  the  whole  length  of  the  gullet  to  the 
stomach,  difficulty  of  swallowing,  soreness  of  the  mouth  and  throat, 
followed  by  the  peeling  off  of  the  lining  membrane  or  the  formation 
of  an  aphthous  crust,  at  first  whitish,  but  becoming  subsequently 
discoloured,  brown  and  black.  When  this  symptom  occurs,  it  is 
probable  that  the  same  condition  of  the  mucous  membrane  exists 
in  the  gullet,  stomach,  and  part  of  the  intestinal  canal.  In  some 
cases  there  is  great  thirst,  with  increased  flow  of  saliva.  The  vo- 
mited matters  consist  of  a  white  stringy  mucus,  locking  up  solid 
portions  of  the  poison,  but  sometimes  tinged  with  blood  or  bile — 
the  evacuations  are  liquid  and  bilious.  There  are  cramps  in  the 
arms  and  legs ;  sometimes  there  are  severe  tetanic  spasms  ;  coldness 
of  the  surface,  with  clammy  perspiration,  attended  with  flushing, 
and  a  congested  state  of  the  head  and  face,  faintness,  and  a  feehng 
of  extreme  depression,  loss  of  muscular  power,  pulse  small,  con- 
tracted, and  feeble — in  advanced  cases  fluttering,  and  barely  per- 
ceptible ;  respiration  short  and  painful,  livid  or  dusky  appearance 
of  the  lips  and  face,  especially  around  the  eyes,  which  are  sunk  ; 
loss  of  voice,  complete  incapacity  for  any  exertion  ;  an  eruption 
resembling  that  of  smallpox  occasionally  showing  itself  on  the  skin  ; 
wandering  or  delirium,  with  loss  of  consciousness. 

These  symptoms  are  not  met  with  in  every  case ;  thus,  vomiting 
and  purging  may  co-exist,  or  one  may  be  vicarious  of  the  other. 
In  certain  cases,  neither  of  these  symptoms  may  be  present,  and 
then  those  affecting  the  nervous  system  are  generally  more  promi- 
nent. The  intensity  of  the  symptoms,  the  rapidity  of  their  pro- 
gress, and  the  speedy  access  of  collapse,  chiefly  distinguish  those 
of  the  acute  from  the  chronic  form.  In  the  latter  variety  there  is 
nausea,  a  loathing  of  food  and  incessant  retching,  without  actual 
vomiting  imtil  food  is  taken.  The  vomited  matters  are  sometimes 
white  (mucus),  but  at  a  later  period  covered  with  bile,  and  the 
symptoms  recur  with  severity  after  each  administration  of  the  anti- 
mony in  food  or  medicine — the  prostration  of  strength  being  great 
in  proportion  to  the  frequency  of  this  recurrence.  There  has  been 
noticed  a  greatly  increased  secretion  of  urine.  In  no  instance  has 
suppression  been  observed,  as  in  cases  of  arsenical  poisoning.  An- 
timony appears  to  be  carried  off"  abundantly  by  the  lu-ine.  In  the 
acute  form  of  poisoning,  the  presence  of  poison  in  the  food  may 
generally  be  perceived  by  the  taste  ;  in  the  chronic  form,  from  the 
smallness  of  the  quantity,  there  may  be  no  taste  perceptible. 

One  of  the  remarkable  characters  of  the  acute  form  is  tliat,  in 
spite  of  the  violence  and  severity  of  the  symi)toms,  even  when  the 
collapse  and  depression  appear  to  indicate  impending  dissolution, 
there  is  an  astonishing  power  of  recovery.  When  one  large  dose 
only  is  administered,  the  case  proceeds  steadily  to  recovery  or 
death,  generally  the  former  if  the  case  is  placed  early  under  proper 
treatment.    In  this  respect  acute  antinionial  is  distinguished  from 
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acute  arsenical  poisoning.  In  the  latter,  in  spite  of  early  treatment, 
and  the  removal  of  the  whole  or  the  greater  part  of  the  poison  from 
the  stomach,  the  case  frequently  terminates  fatally.  Should,  how- 
ever, another  dose  of  antimony  be  taken  at  or  about  the  time  at 
which  recovery  is  taking  place  from  the  efi'ects  of  the  first,  it  will 
be  easily  understood  that  the  person  will  sink  under  the  effects  of 
the  poison.  If  any  doubt  exist  concerning  the  cause  of  the  symp- 
toms, i.e.  whether  they  be  due  to  bilious  cholera  or  some  form  of 
gastritis  or  gastro-enteritis,  then  an  examination  of  the  urine  should 
be  made.  If  this  be  examined  at  intervals,  it  will  be  found  to 
contain  antimony,  should  the  case  be  one  of  antimonial  poisoning. 
An  analysis  directed  to  the  matters  vomited  and  the  excreta,  will 
also  aid  the  practitioner  in  forming  an  oijinion. 

In  a  case  rejjorted  by  Mr.  Freer,  a  man,  set.  28,  swallowed  half 
an  ounce  (240  grains)  of  tartar  emetic  by  mistake  for  Epsom  salts, 
and  recovered  from  its  effects.  An  hom-  after  the  poison  had  been 
taken,  he  was  found  in  the  following  state  : — His  piilse  impercep- 
tible ;  tongue  dry  and  red  ;  countenance  cold  and  livid,  bathed 
with  clammy  perspiration,  and  indicative  of  great  suffering ;  violent 
pain  in  the  stomach,  and  over  the  whole  of  the  abdomen,  with 
constant  spasmodic  contraction  of  all  the  muscles,  particularly  of 
the  abdomen  and  arms.  The  fingers  were  firmly  contracted,  and 
the  muscles  quite  rigid.  He  vomited  only  once,  about  half  an  hour 
after  he  had  swallowed  the  poison,  and  after  this  he  had  constant 
involuntary  aqueous  purging.  An  emetic  of  mustard  and  salt  was 
given  to  him,  and  this  produced  violent  vomiting  of  bilious  matter. 
Green  tea,  brandy,  and  decoction  of  oak-bark,  were  freely  given. 
■  The  cramps,  vomitings,  and  aqueous  purging  continued  for  six 
hours.  The  symptoms  then  became  mitigated,  and  he  gradually 
recovered,  siiftering  chiefly  from  j)rof use  night  perspirations.  ( '  Lan- 
cet,' May  22,  1847,  p.  535.)  This  case  is  remarkable  for  the  ano- 
malous character  of  the  symptoms,  as  in  the  absence  of  active 
vomiting,  an  emetic  was  actually  required  to  be  given — also  for  the 
recovery  of  the  individual  after  a  very  large  dose  of  the  poison. 

I  am  indebted  to  Mr.  Couling,  of  Brighton,  a  former  pupil,  for 
a  case  of  recovery  from  a  large  dose  which  occurred  in  his  practice 
in  July  1866.  A  veterinary  surgeon  swallowed  by  mistake  for  car- 
bonate of  soda  about  200  grains  of  tartar  emetic  in  powder.  He 
noticed  a  peculiar  taste.  Vomiting  came  on  in  fifteen  minutes,  but 
only  after  tickling  his  throat.  This  contimied  violently.  In  two 
hours  there  was  severe  purging  with  symptoms  of  collapse.  The 
vomited  matters  were  green,  and  the  evacuations  like  boiled  sago. 
There  was  no  appearance  of  blood  in  either.  In  three  hours  severe 
cramps  came  on,  affecting  all  the  muscles  ;  he  was  unable  to  move 
or  speak.  Brandy  and  other  remedies  were  employed,  and  in  six 
hours,  after  a  warm  perspiration,  he  began  to  recover.  There  was 
suppression  of  urine.  Only  a  small  quantity  was  passed,  and  this 
was  of  a  cofi'oe  colour.  For  two  or  three  days  he  suffered  from 
stiffness  in  the  limbs  and  in  the  muscles  of  the  abdomen.    In  one 
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instance  a  small  dose  of  this  substance  caused  death  by  producing 
intestinal  haemorrhage.  ('Assoc.  Med.  Jour.'  June  10,  1853,  p. 
513.)  Mr.  Procter,  of  York,  communicated  to  me,  in  July  1860, 
the  cases  of  four  children  to  whom,  by  mistake,  a  mixture  of  sulphur 
and  tartar  emetic  had  been  given.  An  ounce  of  sublimed  sulphur 
and  one  drachm  of  tartar  emetic  had  been  divided  among  the  four. 
The  symjDtoms  presented  the  same  characters  in  each;  early  vomit- 
ing, which  became  violent  and  incessant,  pain  in  the  bowels,  purg- 
ing, great  thirst,  cold  clammy  perspiration,  feeble  pulse,  cramps  of 
the  limbs  and  twitchings  of  the  muscles  with  great  depression. 
There  was  no  sense  of  heat  or  constriction  in  the  throat,  and  no 
difficulty  of  swallowing.    Under  treatn)ent  they  all  recovered. 

Dr.  Gleaves,  U.S.,  has  related,  in  the  'Western  Joiu-nal  of 
Medicine  and  Surgery/  the  following  case  : — A  young  man  swal- 
lowed by  mistake  a  tahlespoonful  of  tartar  emetic  (=  about  478 
grains).  In  an  hour  afterwards  he  was  speechless,  i^ulseless,  and 
apparently  dying.  Although  he  drank  freely  of  cold  water,  and 
iiTitated  his  throat  repeatedly  with  his  finger,  no  vomiting  had  oc- 
curred. During  the  first  three  hours  he  vomited  only  two  or  three 
times,  and  the  matter  ejected  was  chiefly  the  water  taken  to  favour 
vomiting.  After  the  lapse  of  two  hours  there  was  violent  purging. 
In  seven  hours  this  ceased,  and  there  was  great  thirst,  with  a  sense 
of  burning  pain  in  the  throat,  gullet,  stomach,  and  bowels.  There 
was  also  great  irritability  of  the  stomach,  and  the  vomited  matters 
were  tinged  with  blood.  On  the  following  day  the  vomiting  con- 
tinued, but  the  purging  was  arrested.  The  tlu'oat  was  covered  with 
pustules  :  there  was  pain  in  passing  the  urine,  which  vras  copious. 
On  the  third  day,  the  whole  of  the  body  was  covered  with  genuine 
tartar  emetic  pustules.  These  began  to  heal,  and  the  patient  to 
recover,  in  about  two  weeks.  ('Medical  Times,'  Jan.  24,  1846, 
p.  127.)  This  is  the  only  case  of  poisoning  with  tartarized  anti- 
mony, in  which  pustular  eruptions  on  the  skin  are  stated  to  have 
been  observed.  It  is  otherwise  remarkable  for  recovery  from  so 
large  a  dose,  considering  that  but  little  of  the  jsoison  could  have 
been  expelled  in  the  first  instance  by  vomiting. 

Clvronic  poisoning.— A  good  account  of  the  effects  produced  by 
this  poison,  given  at  intervals  in  small  doses  to  healthy  persons, 
has  been  published  by  Dr.  Mayerhofer.  (Heller's  '  Arcliiv.'  3846, 
pts.  2,  3,  4,  p.  100,  et  seq.)  The  principal  symptoms  observed 
were — great  nausea,  vomiting  of  mucous  and  bilious  liquids,  great 
depression,  watery  purging,  followed  often  by  constipation  of  the 
bowels  ;  small,  contracted,  and  frequent  pulse  ;  loss  of  voice  and 
muscular  strength  ;  coldness  of  the  skin,  with  clammy  perspiration, 
and  death  from  complete  exhaustion.  Several  cases  have  recently 
occurred  in  this  country,  whicli  show  that  tartar  emetic  has  been 
thus  criminally  and  fatally  used.  In  addition  to  the  cases  of  A7in 
Falmcr  and  J.  P.  Cook,  there  are  those  of  Reg.  v.  M'Mullen  (Liver- 
pool Summer  Assizes,  1856),  Reg.  v.  Freeman  (Drogheda  Spring 
Assizes,  1857),  and  Beg.  v.  Hardman  (Lancaster  Summer  Assizes, 
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1857),  the  cases  of  the  James  family  at  Liverpool,  Beg.  v.  Winslow 
(Liverpool  Autumn  Assizes,  18G0,  ante,  p.  113, 'Guy's  Hosp.  Rep.' 
Oct.  1857),  and  the  case  of  General  Ketchum  {ante,  p.  102). 

External  application. — Tartar  emetic  is  said  to  have  produced 
symptoms  of  irritant  poisoning  when  applied  externally  to  the  skin 
in  the  form  of  ointment  as  a  counter-irritant.  In  a  case  where  the 
skin  was  but  Little  affected  by  the  use  of  this  ointment,  nausea  and 
sickness  were  produced,  which  disappeared  when  the  use  of  the 
ointment  was  discontinued.  Although  it  is  extensively  used  as  an 
external  application  by  medical  practitioners,  it  is  rare  to  hear  of 
cases  of  poisoning  by  it  under  these  circumstances.  Dr.  Griffiths, 
of  Philadelphia,  states  that,  among  other  symptoms,  it  has  pro- 
duced violent  salivation.  The  eff  ects  appear  to  be  usually  limited  to 
the  production  of  local  irritation  and  a  pustular  eruption  on  the 
parts  of  the  skin  to  which  it  has  been  applied. 

Ajppeakances  after  death. — The  mouth,  throat,  and  gullet 
have  been  found  inflamed,  or  in  an  aphthous  state.  The  inflam- 
mation has  been  sometimes  confined  to  the  mucous  membrane  of 
the  tliroat  and  the  lower  part  of  the  gullet.  The  mucous  membrane 
of  the  stomach  is  more  or  less  reddened  in  patches  or  spots,  as  a 
result  of  inflammation  ;  the  membrane  is  softened  or  corroded,  and 
easily  removed  by  fi'iction,  sometimes  covered  with  false  membrane 
or  aphthous  crusts  ;  the  suiiace  darkened,  inflamed,  and  ulcerated  ; 
and  small  ulcers  with  pustular  exudations  are  occasionally  found. 
The  contents  of  the  stomach  are  of  a  dark  brownish  colour,  con- 
sisting chiefly  of  mucous  matters,  coloiired  either  by  blood,  bile,  or 
by  a  mixture  of  both.  The  peritoneal  or  external  coat  of  the 
stomach  has  been  found  inflamed  ;  the  intestines  present  similar 
appearances,  the  inflamed  portions  of  mucous  membrane  being  seen 
chiefly  in  the  duodenum,  csecum,  and  rectum  ;  the  contents  of  the 
intestines  are  bilious  or  bloody,  with  much  mucus.  There  are 
aphthous  ulcerations  in  the  glands  of  the  small  intestines  ;  the 
lungs  show  more  or  less  congestion  in  portions  of  the  lobes  ;  the 
heart  is  empty,  or  if  blood  be  contained  in  its  cavities  tliis  is  dark- 
coloured  and  liquid  ;  the  blood  liquid  throughout  the  body.  The 
brain  and  its  membranes  have  been  found  congested,  and  the  sub- 
stance of  the  brain  softened.  Cases  have  been  met  with  in  which 
these  appearances  have  not  been  found,  or  the  changes  have  been 
slight  and  unimportant.  (Bocker,  '  Vergiftungen,'  p.  37.)  In  death 
from  chronic  poisoning,  the  liver  has  been  found  enlarged,  and  so 
softened,  that  its  structure  was  easily  broken  down.  The  organs 
of  the  body  have  been  in  some  instances  well  preserved.  These 
appearances  will  necessarily  vary  according  to  tlie  duration  of  the 
case.  When  life  is  protracted,  there  may  be  the  appearances  of 
gastro-enteritis  in  a  severe  form. 

Two  children,  a  boy  set.  5  years,  and  a  girl  vdt.  3  years,  each 
swallowed  a  powder  containing  ten  grains  of  tartarized  antimony 
mixed  with  a  little  sugar.  It  was  stated  that,  in  twenty  minutes 
after  taking  the  ijowders,  they  were  seized  with  violent  vomiting 
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and  purging,  and  great  prostration  of  strength,  followed  by  convul- 
sions and  tetanic  spasms  ;  there  was  also  great  thirst.  The  boy 
died  in  eight  hours,  and  the  girl  in  twelve  or  thirteen  hours,  after 
swallowing  the  dose.  The  bodies  were  inspected  between  four  and 
five  days  after  death.  In  that  of  the  boy  there  was  effusion  of 
serum  in  the  right  pleura  ;  the  lower  lobe  of  the  right  lung  poste- 
riorly Avas  redder  than  natural,  and  the  peritoneum  was  injected 
from  recent  inflammation.  The  mucous  membrane  of  the  duodenum 
was  inflamed,  and  covered  with  a  whitish-yellow  viscid  secretion  ; 
this  was  observed  throughout  the  intestinal  canal,  although  the 
colour  was  of  a  deeper  yellow  in  the  large  intestines  ;  there  was  no 
ulceration.  The  peritoneal  coat  of  the  stomach  was  inflamed.  The 
mucous  membrane  of  this  organ  was  much  inflamed,  especially  about 
the  larger  curvature,  and  at  the  cardiac  orifice  ;  there  was  no  ulcer- 
ation. The  contents  (about  two  ounces  and  a  half  of  a  dark  gru- 
mous  fluid,  having  a  slightly  acid  reaction)  were  adherent  to  it  ; 
and  in  one  case  there  was  a  patch  of  lymph.  The  tests  used  did 
not  indicate  the  presence  of  antimony.  With  regard  to  other  ap- 
pearances, the  tongue  was  covered  with  a  white  fur,  and  appeared 
soddened  ;  the  fauces  were  not  inflamed  ;  the  windpipe  and  gullet 
had  a  natural  appearance.  On  opening  the  cranium,  the  dura 
mater  was  found  congested  ;  the  longitudinal  sinus  contained  a 
coagulum  of  lymph,  and  but  little  blood.  The  vessels  of  the  surface 
of  the  brain  were  much  injected  with  dark  blood,  the  whole  surface 
having  a  deep  purple  colour.  Every  portion  of  the  brain,  when 
cut,  presented  many  bloody  points.  The  cerebellum  and  medulla 
oblongata  were  also  congested  ;  there  was  no  eff'usion  in  the  ven- 
tricles, or  at  the  base  of  the  brain.  In  the  body  of  the  girl,  the 
morbid  appearances  were  similar  ;  there  were  also  patches,  resem- 
bling the  eruption  of  scarlatina,  on  the  arms,  legs,  and  neck.  The 
arachnoid  membrane  was  more  opaque  than  usual  ;  and  on  the 
mucous  membrane  of  the  stomach,  where  the  inflammation  was 
greatest,  were  two  or  three  white  spots,  each  about  the  size  of  a 
split  pea,  which  appeared  to  be  the  commencement  of  ulceration. 
(Mr.  Hartley  in  '  Lancet,'  April  25,  1846,  p.  460.) 

A  girl,  tet.  16,  swallowed  a  dose  of  tartarized  antimony,  amount- 
ing to  from  forty  to  sixty  grains.  There  was  severe  vomiting  in  a 
quarter  of  an  hour,  and  this  was  soon  followed  by  purging  :  these 
symptoms  continued  for  about  three  hours.  She  also  complained 
of  pain  and  a  burning  sensation  down  the  oesophagus.  The  vomited 
matters  were  of  a  dark  colour.  On  the  following  morning  she  had  re- 
covered from  the  severity  of  the  symptoms  ;  but  in  the  afternoon 
there  was  a  relapse.  She  continually  threw  her  head  back,  and 
screamed  ;  the  skin  was  warm  and  moist  ;  the  pupils  Avere  dilated  ; 
and  the  knees  drawn  up.  She  died  in  about  thirty-six  hours  after 
taking  the  poison,  and  during  the  six  or  eight  hours  previous  to  her 
deatli  she  was  quite  delirious.  An  inspection  was  made  thirty-six 
hours  after  death.    The  throat  appeared  swollen ;  the  lungs  were 
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slightly  congested  ;  the  heart  Avas  healthy,  and  contained  about  six 
drachms  of  fluid  blood.  The  stomach  contained  sixteen  ounces  of  a 
thick  bloody  liquid  ;  at  the  greater  extremity  the  coats  were  softened, 
and  blood  was  eflS'aaed  under  the  mucous  coat  in  several  places.  The 
small  intestines  contained  a  similar  liquid  with  much  mucus  ;  but 
there  was  no  appearance  of  inflammation.  Only  slight  traces  of  the 
poison  were  found  in  the  contents  of  the  stomach  by  the  usual  tests, 
the  greater  part  having  probably  passed  off"  by  vomiting  and  purg- 
ing. (Mr.  Beale  in  'Lancet,'  Jan.  21,  1854.)  In  animals  poisoned 
by  this  substance,  Dr.  Payy  and  I  have  found  general  inflammation 
of  the  lower  half  of  the  alimentary  canal. 

Fatal  dose. — Period  of  deatk.— The  quantity  of  tartar  emetic 
which  is  actually  required  to  destroy  life  is  unknown.  It  will  pro- 
bably depend  in  a  great  degree  on  whether  active  vomiting  and 
purging  have  been  excited  or  not ;  for  these  symptoms  have  not 
been  present  in  all  cases.  Doses  of  from  twenty  gi-ains  to  one 
ounce  have  been  taken  without  destroying  life  ;  although  alarming 
symptoms  of  irritation  have  followed.  In  one  case  related  by  Orfila, 
a  man,  set.  50,  took  forty  grains  of  tartarized  antimony,  and  died 
in  about  four  days.  This  was  the  only  one  out  of  about  five  cases 
of  poisoning  by  this  substance  quoted  by  Orfila,  which  proved  fatal, 
('Orfila,'  vol.  1,  p.  480.)  Dr.  Beck  mentions  a  case  in  which  fifteen 
grains  of  this  substance  in  solution  Idlled  a  child  in  a  few  weeks  : 
vomiting  and  purging  ensued,  followed  by  convulsions  and  death. 
Tliis  case  proves  that  a  patient  is  not  always  saved  by  vomiting  and 
purging  :  the  fatal  effects  on  such  an  occasion  are  probably  due  to 
rapid  absorption.  (See  also  '  Medical  Gazette,'  vol.  44,  p.  334.) 
Dr.  Pollock  has  recorded  a  case  in  which  an  adult  was  killed  in  ten 
hours  by  a  dose  of  one  drachm,  in  spite  of  early  and  violent  vomit- 
ing. ('Med.  Gaz.'  vol.  45,  p.  801.)  In  the  two  cases  observed  by 
Mr.  Hartley  (p.  462)  a  dose  of  ten  grains  proved  fatal  to  each  child 
in  a  few  hours.  A  dose  of  foiu-  grains,  however,  has  been  known 
to  produce  alarming  symptoms.  Dr.  Lambert,  who  reports  the 
case  in  Casper's  '  Wochenschiift '  (1841),  states  that  this  dose  gave 
rise  to  violent  pain  in  the  abdomen,  vomiting,  and  jrarging.  The 
patient  then  fell  into  strong  convulsions,  which  lasted  half  an  hour. 
He  became  speechless,  — no  pulse  could  be  perceived,  the  skin  was 
cold,  and  it  was  supposed  that  he  was  dead.  Stimulating  frictions 
and  poultices  were  employed,  and  he  slowly  recovered"  in  about 
fourteen  days. 

A  case  was  referred  to  me  in  March  1847,  in  which  it  was  of 
some  importance  to  assign  the  probable  fatal  dose  for  a  child  set.  4 
or  5.  The  child  was  labouring  under  disease  of  the  luncrs.  An 
antimonial  mixtiire  was  prescribed  for  it.  Two  doses  were  taken 
and  the  child  died  twenty-four  hours  after  taking  the  last  close! 
The  cause  of  death  was  assigned  to  the  medicine  and  the  medicai 
attendant  was  charged  witli  manslaughter.  The  child  had  not 
suffered  from  vomiting  or  purging  or  other  symptom  exceptin-^  pain 
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after  taking  the  medicine.  I  found  by  examining  the  antimonial 
mixture,  that  each  dose  contained  a  quarter  of  a  gi-ain  of  tartar 
emetic,  making  half  a  grain  in  the  whole.  From  this  result,  and 
from  the  absence  of  the  usual  symptoms  of  antimonial  poisoning, 
an  opinion  was  given  that  the  child  had  not  died  from  the  effects  of 
the  medicine  but  from  the  disease. 

Tartar  emetic  in  small  doses  may  occasion  death  by  reason  of 
its  exerting  a  dejpressing  influence  on  the  action  of  the  heart.  Aged 
persons,  or  those  who  are  debilitated  by  disease,  might  die  under 
these  circumstances  from  a  dose  or  doses  which  would  produce  no 
injury  to  strong  and  healthy  adults.  The  effects,  however,  should 
be  clearly  traced  to  the  action  of  the  poison,  and  not  be  ov/ing  to 
exhaustion  as  a  result  of  disease.  In  February  1853,  Mr.  Wakley 
referred  to  me  for  examination  a  case,  in  which  it  was  sitpposed 
that  two  doses  of  antimonial  wine,  equal  to  about  th^ee  grains  of 
tartar  emetic,  had  caused  the  death  of  a  man  who  was  in  a  diseased 
condition,  by  its  remote  effect  vipon  the  heart.  No  trace  of  anti- 
mony Avas  found  in  the  stomach  or  tissues,  there  were  no  symptoms 
to  indicate  poisoning,  and  under  these  circumstances  death  could 
not  be  reasonably  attributed  to  the  medicine.  The  man  had  died 
in  about  twenty  hours  after  taking  it,  probably  from  exhaustion  of 
the  vital  powers  as  a  result  of  disease,  and  not  from  the  direct 
action  of  the  substance. 

It  has  been  generally  supposed  that  the  cases  in  which  this  poison 
has  proved  fatal  have  been  but  few  ;  h\it  I  have  elsewhere  reported 
thirty-seven,  of  which  sixteen  were  fatal.  The  smallest  fatal  dose 
was  in  a  child,— three-cpiarters  of  a  grain,  and  in  an  adult,  two 
grains  ;  but  in  this  case,  there  were  circumstances  which  favoured 
the  fatal  operation  of  the  poison.  ('Guy's  Hospital  Reports,'  Oct. 

1857.)  ,  , 

The  medicinal  dose  of  tartar  emetic,  m  substance,  as  a  sudorihc 
and  expectorant,  is  from  l-12th  to  l-8th  of  a  grain— to  produce 
nausea,  l-4th  to  one-half  grain— to  act  as  an  emetic,  1  to  2  gi-ains. 
In  the  treatment  of  inflammatory  diseases  of  the  lungs  it  has  been 
■  used  in  much  larger  doses,  although  not  without  dangerous  result. 

(See  p.  58.)  ,  ,  ^  ^ 

Taking  the  facts  hitherto  collected,  it  appears  probable,  that 
under  circumstances  favourable  to  its  noxious  operation  on  the 
system  (indicated  by  failure  of  pulsation  and  collapse),  a  dose  of 
from  ten  to  twenty  grains,  taken  at  once,  might  destroy  an  adult, 
and  if  taken  in  divided  doses,  a  smaller  quantity  than  this  might 
suiffice.  Large  doses  are  very  uncertain  in  their  operation.  In  two 
instances  persons  have  recovered  after  taking  quantities  twice,  and 
even  eight  times,  as  gi-eat  as  that  which  has  proved  fatal  to  a  healthy 

mail-  .       ,      ,    .1      n-  . 

In  reference  to  the  fatal  dose,  it  is  ratlier  to  the  etiects  pro- 
duced, than  to  the  actual  quantity  taken,  that  we  are  to  look.  As 
vomiting  and  purging  generally  occur  speedily,  and  the  poison  is 
known  to  be  ejected,  it  would  be  iiTational  to  assume  that  the  dose 
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swallowed,  remained  unaltered  in  the  body.  It  is  important,  there- 
fore, not  to  fix  the  fatal  dose  by  actual  weight.  A  ^[iiantity  which 
may  destroy  an  infant,  will  not  destroy  an  adult  woman,  and  a  dose 
which  may  kill  a  delicate  woman,  or  an  old  person,  might  not  act 
fatally  on  a  strong  and  healthy  man.  A  person  labouring  under 
disease  may  be  more  easily  destroyed  than  one  who  is  healthy,  and 
lastly,  there  is  that  ever- varying  condition  of  idiosyncrasy,  in  wliich, 
as  it  is  well  known,  there  is  a  state  of  constitution  that  renders  a 
person  more  liable  to  be  affected  by  antimonial  compounds,  than 
others  apparently  in  precisely  the  same  conditions  as  to  health, 
age,  &c.  Then,  again,  a  dose  of  ten  grains,  administered  at  once, 
may  not  be  attended  with  the  same  amount  of  danger  to  life  as 
the  same  quantity  given  in  small  doses  over  many  days  or  weeks. 

Treatment. — This  consists  in  promoting  vomiting  by  the  free 
administration  of  tepid  water,  with  milk,  or  other  diluents.  A 
solution  of  tannic  acid  may  be  given  at  short  intervals  or  injected 
by  the  stomach-pump.  In  the  absence  of  tannic  acid  any  vegetable 
infusion  containing  it,  such  as  strong  green  tea,  decoction  of  oak- 
bark,  or  Peruvian  bark,  may  be  given.  This  principle  combines 
with  oxide  of  antimony  to  form  a  compound  insoluble  in  water  ; 
and,  if  attended  with  no  other  benefit,  it  at  least  suspends  the 
operation  of  the  poison. 


CHAPTER  48. 

CHEMICAL  ANALYSIS.  TARTAR  EMETIC  AS  A  SOLID  AND  IN  SOLUTION. — DE- 
TECTION OF  ANTIMONY  IN  ORGANIC  LIQUIDS  AND  SOLIDS. — QUANTITATm! 
ANALYSIS. — DETECTION  IN  THE  TISSUES  AFTER  LONG  PERIODS. 

CHEMICAX  ANALYSIS. 

Tartar  Emetic  as  a  solid. — In  the  state  of  powder  it  is  white 
and  crystalline.  It  has  been  occasionally  sold  by  mistake  for  tar- 
taric acid  with,  soda  powders,  and  sometimes  for  cream  of  tartar. 
1.  It  is  easUy  dissolved  by  water — it  is  taken  up  by  fourteen  parts 
of  cold,  and  two  of  boiling  water  ;  the  solution  has  a  faint  acid 
reaction,  and  an  acrid  metallic  taste  ;  it  is  decomposed  and  be- 
comes mouldy  by  long  keeping.  It  is  not  soluble  in  alcohol.  2. 
The  powder  dropped  into  sidphide  of  ammonium  is  turned  of  an 
orange  or  reddish- brown  colour,  and  is  thereby  known  from  other 
poisonous  metallic  salts.  3.  Heated  on  mica  in  air,  it  is  not  vola- 
tilized, but  is  charred  and  evolves  the  peculiar  odour  of  burnt  tar- 
taric acid.  When  heated  in  a  reduction-tube,  it  is  charred  but  does 
not  melt  before  charring,  like  the  acetate  of  lead.  The  metal  is  par- 
tially reduced  by  the  carbon  of  the  tartaric  acid,  and  a  peculiar  odour 
is  evolved.  The  decomposed  mass  has  a  gi-eyish-blue  metallic  lustre. 
No  metallic  or  crystalline  sublimate  is  produced  in  this  experiment 
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by  the  heat  of  a  spirit-lamp.  4.  When  boiled  in  water  containing 
one-sixth  part  of  pure  hydrochloric  acid,  and  metallic  copper  is  im- 
mersed in  the  boiling  liquid,  a  grey  deposit  of  antimony  takes  place 
on  this  metal.  The  colour  of  the  deposit  is  violet-red  if  the  quan- 
tity is  small,  but  the  deposit  is  iron-grey,  like  arsenic  or  even  black 
and  pulverulent,  if  large.  6.  The  solution,  acidulated  with  one- 
tenth  part  of  hydrochloric  acid,  gives  in  the  cold  a  black  deposit  of 
antimony  on  a  surface  of  pure  tin.  A  slip  of  tin-foil  free  from 
lead  should  be  used  in  this  experiment.  A  solution  of  arsenic  pro- 
dvices  no  deposit  on  tin  under  these  cirumstances.  Another  method 
of  distinguisliing  antimony  from  arsenic,  or  of  detecting  antimony 
when  mixed  with  arsenic,  is  to  employ  the  chloride  of  tin  with 
fuming  hydrochloric  acid  in  equal  parts.  Both  acids  of  arsenic  and 
all  their  solid  compounds  are  immediately  precipitated  on  boiling 
them  in  this  mixture,  as  brown  metallic  arsenic.  Pure  tartar 
emetic  in  powder  produces  no  change  of  colour  or  precipitate,  un- 
less it  contains  some  traces  of  arsenic,  when  the  liquid  will  acquire 
a  brownish  colour. 

Tartar  emeiie  in  solution. — 1.  On  slowly  evaporating  a  small 
quantity  on  a  slip  of  glass,  it  will  crystallize  in  tetraliedra  and  in 

other  derivatives  of  the  octahe- 
dron. If  obtained  from  a  very 
diluted  solution,  the  crystalliza- 
tion is  prismatic  with  angular 
forms.  The  crystals  differ  from 
those  of  arsenic  in  decomposing  a 
polarized  ray  of  light.  2.  JJihited 
nitric  acid  added  to  the  solution, 
throws  down  a  white  precipitate 
(sub-nitrate  of  antimony) ;  the 
other  two  mineral  acids  act  in  the 
same  way ;  but,  as  they  precipitate 
niimerous  other  metallic  solutions, 
there  are  objections  to  them  which 
do  not  hold  with  respect  to  nitric 
acid.  The  white  precipitate  thus 
formed  possesses  the  remarkable 
property  of  being  entirely  dis- 
solved by  a  solution  of  tartaric  acid  :  it  is  also  soluble  in  a  large 
excess  of  nitric  acid,  so  that  if  much  of  the  test  be  added  at  or.ce, 
no  precipitate  is  produced.  3.  Ferrocyanide  of  potassinm  does  not 
precipitate  the  solution,  whereby  tartar  emetic  is  known  from  most 
other  soluble  metallic  poisons.  4.  Sulphide  of  ammonimn,  or  sul- 
pJmretted  hydrogen  gas,  prodiices  in  the  solution  a  reddish  orange- 
coloured  precipitate,  differing  in  colour  from  every  other  metallic 
sulphide.  The  dried  precipitate  is  not  soluble  in  ammonia,  but  is 
dissolved  on  boiling  by  strong  hydrochloric  acid  ;  and  this  solution, 
if  too  much  acid  is  not  present,  is  again  precipitated  as  a  white 
insoluble  oxide  of  antimony  on  adding  a  portion  of  it  to  water. 


Crystals  of  Tartar  Emetic,  magnified 
30  diameters. 
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The  sulphuretted  hydrogen  is  the  only  test  available  when  the 
quantity  of  antimony  present  in  the  solution  is  small.  It  is  the 
special  and  characteristic  test  of  the  metal.  It  wiU  reveal  the  pre- 
sence of  l-500th  of  a  grain  of  tartar  emetic  ;  or,  under  favourable 
circumstances,  the  1,000th  part  of  a  grain  of  antimony.  There 
are  no  objections  to  the  results  obtained  by  this  test. 

The  foregoing  tests,  it  wiU  be  observed,  merely  indicate  the 
presence  of  oxide  of  antimony— but  this  is  in  reality  the  poison 
which  we  have  to  seek — the  cream  of  tartar  with  which  it  is  com- 
bined being  merely  the  vehicle  ;  and  in  a  case  of  poisoning,  this  is 
no  more  the  object  of  medico-legal  research  than  if  it  were  the 
vehicle  for  the  administration  of  arsenic  or  corrosive  sublimate.  It 
is,  besides,  well  known  that  tartar  emetic  is  the  only  soluble  com- 
pound of  the  oxide  of  antimony  which  is  likely  to  be  met  with  in 
medicine  or  chemistry.  Should  it  be  required  to  prove  the  pre- 
sence of  cream  of  tartar,  this  may  be  done  by  filtering  the  liquid 
from  which  the  oxide  of  antimony  has  been  entirely  precipitated  by 
sulphuretted  hydrogen  gas.  On  evaporating  this  liquid,  the  cream 
of  tartar  may  be  obtained  as  a  white  crystalline  residue. 

In  liquids  containing  organic  matter. — Tartar  emetic  is  precipi- 
tated by  tannic  acid  in  all  its  forms,  but  not  readily  by  albumen  or 
mucous  membrane  ;  therefore  it  may  be  found  partly  dissolved  in 
the  liquids  of  the  stomach,  provided  no  antidote  has  been  adminis- 
tered. The  precipitates  produced  with  tannic  acid  and  other  or- 
ganic siibstances  are  quite  soluble  in  tartaric  acid. 

Various  trial-tests  may  be  used  to  determine  Avhether  antimony 
IS  really  present  in  an  organic  liquid  before  attempting  to  separate 
the  metal  as  sulphide.  1.  A  few  drops  poured  off  in  a  clear  state 
may  be  treated  with  sulphuretted  hydrogen  gas.  If  antimony  is 
present  in  moderate  quantity,  the  fact  will  be  indicated  by  the  pro- 
duction of  an  orange-red  froth  and  a  red  precipitate.  If  the  organic 
liquid  IS  deeply  coloured  and  mixed  with  blood  or  mucus,  a  small 
portion  of  it  may  be  placed  in  a  tube  dialyser  (see  ante,  pao-e  149), 
and  a  clear  liquid  obtained,  in  which  the  precipitated  sulphide  may 
be  seen  of  its  true  orange-red  colours.  2.  This  test,  however,  may 
produce  no  change,  and  yet  the  metal  may  be  present.  In  this 
case  we  acidulate  a  small  quantity  of  the  clear  liquid  with  one- 
tenth  of  its  volume  of  strong  hydrochloric  acid,  and  pluncre  into  it 
a  slip  of  pure  tm-foil.  The  presence  of  a  soluble  compound  of  anti- 
mony IS  indicated  by  the  rapid  deposit  of  the  metal  in  the  form  of 
a  black  powder  upon  the  tin.  3.  Tlie  clear  hquid  acidulated  with 
one-sixth  part  of  hydrochloric  acid,  and  boiled,  will,  if  antimony  be 
present,  rapidly  deposit  the  metal  of  a  violet-red  colour,  or  as  a 
grey  metallic  coating  on  the  surface  of  a  bright  slip  of  copper-foil 
A  negative  result  from  these  tests  (2  and  3)  would  show  the  absence 
of  antimony.  ('  Guy's  Hospital  Rep.'  1860,  p.  214.)  4.  The  gal- 
vanic test.  A  small  quantity  of  the  organic  liquid  may  be  placed  in 
a  platinum  capsule  and  acidulated  with  a  sufficient  quantity  of  hy- 
drochloric acid  to  hold  dissolved  any  precipitate  which  may  be  m 
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the  first  instance  fonned.  Zinc  foil  is  then  brought  into  contact  with 
the  platinum  through  the  acid  liquid,  and  if  antimony  is  present,  the 
platinum  where  touched  by  the  zinc,  is  covered  with  a  black  layer  of 
metallic  antimony. 

If  the  presence  of  antimony  is  indicated  by  any  of  these  tests, 
the  contents  and  coats  of  the  stomach,  finely  cut  up,  or  any  solid 
articles  of  food,  should  be  boiled  in  water  strongly  acidulated  with 
tartaric  acid.  The  mucous  and  bloody  contents  of  the  stomach,  with 
the  insoluble  deposits  found  therein,  should  be  similarly  treated. 
The  liquid  should  be  strained  and  filtered  from  any  insolul)le  mat- 
ters. A  portion  of  it  maybe  placed  in  a  dialysing  vessel  (see  page  150, 
ante),  and  after  a  few  hours  the  dialysed  liquid  may  be  found  in  a 
clear  state  for  testing.  A  mouldy  and  decomposed  solution  of  tartar 
emetic  kept  for  a  year  and  mixed  with  cofi"ee,  milk,  and  albumen, 
thus  speedily  yielded  a  clear  and  almost  colourless  liquid  in  a  state 
fitted  for  the  application  of  the  tests.  A  current  of  sidphm-etted  hy- 
drogen gas  may  now  be  passed  into  the  filtered  organic  liquid  until 
there  is  no  further  precipitation.  The  sulphide  is  collected,  washed, 
and  dried.  If  it  is  the  sulphide  of  antimony,  it  will  have  an  orange- 
red  or  brown  colour,  and  will,  when  dried,  be  dissolved  by  a  small 
quantity  of  boiling  hydrochloric  acid  (forming  chloride  of  antimony) 
with  the  evolution  of  sulphuretted  hydrogen.  The  boiling  should 
be  continued  for  several  minutes,  until  all  colour  has  disappeared. 
On  adding  this  solution  to  a  large  quantity  of  water,  a  dense  white 
precipitate  of  oxychloride  of  antimony  (powder  of  Algaroth  or  Alga- 
rotti,  Mercurms  Vitce)  falls  down.  This  is  characteristic  of  antimony. 
If  it  be  objected  that  chloride  of  bismuth  undergoes  a  similar  change 
when  poured  into  water,  sulphide  of  ammonium  will  easily  enable 
the  operator  to  distinguish  the  two  metals  ;  the  antimonial  precipi- 
tate is  turned  of  an  orange-red  colour  by  that  solution,  while  the 
bismuthic  precipitate  is  turned  of  a  deep  black.  The  antiinonial 
precipitate  is  easily  dissolved  by  tartaric  acid,  that  of  bismuth  is  not. 
A  soluble  compound  of  bismuth  could  not  have  been  present  in  the 
organic  liquid  under  the  circumstances. 

That  portion  of  the  organic  liquid  submitted  to  dialysis,  if  clear 
and  free  from  dissolved  organic  matters,  may  be  concentrated  by 
evaporation.  A  few  drops  of  the  concentrated  liquid  may  yield 
crystals  recognizable  by  their  form  or  their  action  on  polarized  light. 
The  remainder  of  the  liquid  may  be  submitted  to  the  tests  elsewhere 
described  for  a  solution  of  tartar  emetic  (ante,  p.  466),  the  greater 
part  being  reserved  for  precipitation  by  sulphuretted  hydrogen  and 
the  determination  of  the  properties  of  the  precipitate. 

It  has  been  a  question  on  a  trial  of  considerable  importance  in 
the  United  States  (the  case  of  Airs.  Wlvarton,  Baltimore,  1871-2, 
see  ante,  p.  102)^  whether  the  chemical  evidence  of  the  presence  of 
aiitimon'y  would  be  complete  and  satisfactory  in  those  cases  in  which 
the  analysis  was  limited  to  the  production  of  the  sulpliide,  its  con- 
version into  chloride,  and  the  action  of  water  upon  it.  Jf  the  pre- 
liminary experiments  described  as  trial  tests  (2,  3,  4,  p.  467)  have 
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been  performed  on  portions  of  the  organic  liquids,  the  evidence 
should  be  regarded  as  conclusive  and  satisfactory.  The  process 
■would  be  free  from  all  objections.  The  antimony  would  be  repro- 
duced as  metal  by  one  or  all  of  the  methods  mentioned. 

Supposing  these  preliminary  trials  to  have  been  omitted,  the 
chloride  of  antimony  obtained  from  the  conversion  of  the  sulphide 
might  be  still  made  subservient  to  the  production  of  the  metal  in 
various  forms.  A  small  quantity  of  the  chloride  thus  obtained, 
instead  of  being  added  to  water  (or  in  addition  to  this  experiment), 
should  be  employed  for  obtaining  the  metal  antimony  by  copper, 
tin,  or  platinum  with  zinc.  Yery  little  of  the  material  wiU  suffice 
for  this  corroborative  result,  and  it  would  show  positively  that  the 
metal  antimony  was  reaUy  present.  To  rely  upon  the  production 
of  an  orange-red  or  brown  precipitate  and  the  action  of  acids  and 
water,  at  a  trial  for  murder  by  poisoning  with  antimony,  would  be 
as  unsatisfactory  as  a  reliance  upon  a  yeUow  precipitate  and  its  solu- 
bility in  ammonia,  as  conclusive  evidence  of  the  presence  of  arsenic 
on  a  trial  for  murder  by  poisoning  with  that  substance.  No  medical 
jurist  would  in  the  present  day  rest  his  evidence  upon  such  an  in- 
complete foundation.  By  the  methods  described  he  may  readily 
obtain  the  metal  and  convert  this  into  oxide  and  sulphide,  or  he 
may  obtain  the  sulphide  and  convert  this  into  the  chloride  and 
metal.  (See  '  Guy's  Hospital  Rep.'  1860,  p.  263.)  Assuming  that 
the  presence  of  antimony  in  the  contents  of  the  stomach  has  been 
satisfactorily  demonstrated,  it  by  nOi  means  follows  that  the  anti- 
monial  compound  has  been  taken  or  administered  as  a  poison ;  since 
it  is  frequently  prescribed  as  a  medicine,  and  often  taken  as  such  by 
persons  of  their  own  accord.  We  could  only  suspect  that  it  existed 
as  a  poison,  or  had  caused  death,  when  the  quantity  present  was 
large,  and  there  were  corresponding  apjjearances  of  irritation  and  in- 
flammation in  the  alimentary  canal.  In  two  cases  of  criminal  ad- 
ministration in  small  doses,  the  quantity  found  in  each  body  did  not 
exceed  three  grains.  The  discovery  of  it  in  a  medicinal  mixture 
would  not  of  itself  be  evidence  of  an  intent  to  poison. 

Quant'itative  analysis. — The  quantity  of  tartar  emetic  present  in 
a  Uquid  may  be  determined  by  the  weight  of  the  washed  and  dried 
siilphide  obtained  from  a  measured  quantity  of  liquid  by  precipita- 
tion with  sulphuretted  hydrogen.  One  hundred  parts  of  the  dried 
sulphide  by  weight  are  eqiiivalent  to  202  "78  parts  of  crystallized 
tartar  emetic. 

The  facts  connected  with  the  absorption,  deposition,  and  elimi- 
nation of  antimony  have  been  already  described  {ante,  p.  30).  I  have 
found,  in  accordance  with  the  statements  of  Orfila,  that  in  poison- 
ing with  tartar  emetic,  antimony  is  retained  by  the  organs  partly 
in  a  form  soluble  in  water.  Thus  a  watery  extract  of  the  liver  in 
a  case  of  poisoning  with  antimony,  was  found  to  yield  traces  of  the 
metal,  but  tlie  proportion  deposited  is  too  small  to  admit  of  ex- 
traction by  water,  and  precipitation  by  sulphuretted  hydrogen. 
Reinsch's  process  may  be  adopted,  as  the  antimony  is  thereby  at 
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once  obtained  m  tlie  metallic  state.  A  few  ounces  of  the  Uver  or 
other  organ,  cut  into  small  pieces,  should  be  placed  in  a  mixture  of 
one  part  of  pure  hydrochloric  acid  (first  proved  to  be  free  from 
antimony)  and  seven  parts  of  water.  The  mixture  is  boiled  in  a 
flask  provided  with  a  small  funnel  (see  ante,  p.  332),  and  while  boU- 
mg,  successive  portions  of  thin  copper-foil,  freshly  brightened  or  of 
fine  copper-gauze,  may  be  introduced.  Sooner  or  later,  according 
to  the  quantity  present,  antimony  is  deposited  on  the  copper  pro- 
ducmg  a  grey  deposit,  with  a  reddish-violet  or  purple  tint  if  the 
quantity  be  small,  and  iron  grey  or  black,  if  comparatively  large 
If  no  deposit  is  observed  at  first,  the  liquid  must  be  concentrated 
on  the  copper  before  the  inference  is  drawn  that  antimony  is 
absent.  If  the  copper  remain  without  any  metallic  tarnish  or 
deposit  upon  its  surface,  there  is  no  antimony  present.  If  it 
has  acquired  a  metallic  deposit,  then,  after  well  wasliiiig  and  drying 
it,  further  steps  must  be  resorted  to  in  order  to  determine  that  it  is 
really  antimony  with  which  the  copper  is  coated.  Eeinsch  con- 
sidered that  antimony  was  sufliciently  indicated  :  1,  by  the  colour 
of  the  deposit  being  violet ;  and  2,  by  the  copper-foil  (when  heated) 
yielding  no  distinct  crystalline  sublimate  like  arsenic  ;  but  it  was 
long  felt  by  chemists  that  these  characters,  aflirmative  and  negative, 
were  not  sufficient  for  medical  evidence.  Dr.  Odling  has  suggested 
the  following  method  of  corroboration.— ('  Guy's  Hospital  Reports,' 
October  1856.)  The  copper  with  the  supposed  antimonial  deposit 
is  boiled  in  a  small  quantity  of  water,  rendered  feebly  alkaline  by 
pure  potash,  and  coloured  of  a  light  crimson  or  pink  tint,  by  the 
addition  of  a  few  drops  of  a  weak  solution  of  permanganate  of 
potash.  In  a  short  time,  the  copper  loses  the  whole  of  themetalUc 
deposit  ;  the  liquid  becomes  colourless,  and  a  brownish  substance 
(liydrated  peroxide  of  manganese)  falls  down,  which  should  be 
separated  by  filtration.  A  few  drops  of  hydrochloric  acid  are 
added  to  the  filtered  liquid,  and  a  current  of  sulphuretted  hydrogen 
passed  through  it.  If  the  deposit  were  antimonial,  antimoniate  of 
potash  would  be  first  formed,  and  the  antimonj^  would  be  tlirown 
down  in  the  last  stage  as  hydrated  orange-red  sulphide. 

The  late  Mr.  Watson,  of  Bolton,  showed  that  the  permanganate 
was  not  necessary  ;  he  found  that  the  antimonial  deposit  on  the 
copper  was  equally  oxydized  on  boiling  it  with  a  weak  solution  of 
potash  only,  the  metal  being  partly  exposed  to  air  by  drawing  it  out 
of  the  alkaline  liquid,  and  then  again  returning  it.  In  about  five 
or  ten  minutes  the  copper  will  have  lost  the  deposit,  and  the  liquid 
may  then  be  filtered ,  acidulated  with  hydi-ochloric  acid,  and  treated 
with  sulphuretted  hydrogen.  The  orange-red  sulphide  of  antimony, 
of  its  characteristic  colour,  is  thrown  down  either  immediately,  or  on 
allowing  the  liquid  to  stand  for  a  few  hom-s.  The  dried  sulphide 
thus  obtained  from  the  deposit  may  now  be  dissolved  in  strong 
hydrochloric  acid,  and  having  prepared  a  small  Marsh's  tube  witli 
pure  zinc  and  water  (see  fig.  25,  ante,  j).  329),  the  chloride  may  be 
poured  by  a  funnel-tube  into  the  apparatus,  and  the  escaping  gas 
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dried  by  chloride  of  calcium  as  in  the  operation  on  arsenic.  Anti- 
monuretted  hydrogen,  wliich  is  liberated  under  these  cu-cumstances, 
possesses  the  following  properties: — 1.  If  the  gas  is  allowed  to  pass 
over  a  solution  of  nitrate  of  silver  on  paper,  it  blackens  it,  and 
sets  free  metallic  silver;  2.  If  kindled,  it  burns  with  a  pale,  lemon- 
coloui-ed  flame,  evolving  a  wliite  smoke  (oxide) ;  3.  A  piece  of  white 
porcelain  acquires,  when  placed  so  as  to  intercept  the  flame  about 
its  centre,  a  deep  coal-black  deposit,  with  grey  rings.  The  coal- 
black  colour  distinguishes  this  deposit  from  that  of  arsenic,  which 
is  hair-brown.  In  addition,  the  antimonial  deposit  is  not  dissolved 
by  a  solution  of  chloride  of  lime,  while  the  arsenical  deposit  is  dis- 
solved. 4.  If  the  gas  is  allowed  to  escajpe  through  a  reduction-tube 
drawn  out  as  in  fig.  25,  p.  329,  and  the  tube  is  heated  to  redness, 
a  deposit  of  metallic  antimony  will  take  place  at  or  near  the  point 
heated.  This  is  of  a  lighter  colour  than  the  deposit  of  arsenic  ;  it 
yields  no  octahedral  crystals  when  heated,  and  is  not  dissolved  by 
a  solution  of  chloride  of  lime.  There  is  another  important  dis- 
tinction. When  the  gas  is  made  to  pass  through  a  small  quantity 
of  fuming  nitric  acid  containing  nitrous  acid,  it  is  decomposed,  the 
antimony  is  peroxidized,  and  may  be  obtained  as  a  white,  insoluble 
residue  on  evaporation.  A  solution  of  nitrate  of  silver  produces 
no  change  of  colour  in  this  deposit ;  but  if  one  or  two  drops  of 
ammonia  are  added,  there  is  a  black  precipitate  of  antimonide  of 
silver.  Arsenuretted  hydrogen  similarly  treated  produces  arsenic 
acid  which  gives  a  red  precipitate  with  a  solution  of  nitrate  of 
silver  with  or  without  ammonia.  The  absence  of  arsenic  from  the 
dissolved  chloride  may,  however,  be  proved,  before  placing  it  in 
the  Marsh's  tube.  Tliis  may  be  effected  by  boiling  a  few  drops  of 
the  cliloride  with  a  solution  of  the  chloride  of  tin  and  hydrochloric 
acid.  If  chloride  of  arsenic  is  present,  tliis  wiU  be  indicated  by  a 
brown  deposit.  If  there  is  no  change  of  colour  or  deposit,  then  no 
arsenic  is  present.  In  tliis  case,  the  gas  evolved  would  be  the  anti- 
monuretted  hydrogen. 

By  another  process  we  may  obtain  in  the  first  stage  the  metal, 
and  convert  this  into  the  chloride  and  sulphide. 

The  acid  liquid  obtained  by  boiling  the  liver  or  other  organ  in 
hydrochloric  acid  may  be  concentrated  by  evaporation,  and  placed 
in  a  platinum  capsule.  By  the  aid  of  zinc  the  antimony  will  be 
deposited  on  toucliing  the  platinum  through  the  liquid.  (See  ante, 
p.  467.)  The  metal  goes  down  as  a  black  powder,  closely  adhering  to 
the  platinum.  It  should  be  well  washed  with  distilled  water,  then 
treated  with  strong  nitric  acid,  which  converts  it  into  peroxide  of 
antimony.  This  remains  as  a  white  deposit  in  the  capsule  on  eva- 
porating the  nitric  acid.  It  may  now  be  readily  dissolved  by  warm- 
ing it  with  a  strong  solution  of  tartaric  acid,  or  with  a  small  quan- 
tity of  hydrochloric  acid.  The  tartrate  or  chloride  of  antimony 
thus  formed  may  be  then  converted  into  the  orange -red  sulphide 
by  a  current  of  sulphuretted  hydrogen  gas. 

If  the  quantity  of  antimony  is  very  small,  so  that  a  deposit  ia 
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not  immediately  produced,  the  galvanic  process  recommended  for 
corrosive  sublimate,  substituting  platinum  for  gold,  may  be  adopted. 
(See  ante,  p.  384.)  A  slip  of  platinum-foil  wound  in  a  spiral  round 
a  portion  of  zmc  may  be  suspended  in  the  liquid  for  some  hours 
ihe  hqaid  must  be  so  diluted  as  not  to  act  too  violently  on  the 
zmc.  After  a  time  the  antimony  will  be  found  deposited  on  the 
platmum  m  the  form  of  a  black  powder.  It  wiU  also  be  partly 
deposited  on  the  zinc.  The  platinum,  with  its  deposit  separated 
from  any  remams  of  the  zinc,  should  be  well  washed  with  water 
and  treated  with  nitric  and  tartaric  acids,  according  to  the  method 
above  mentioned.  The  amount  of  absorbed  antimony  found  depo- 
sited m  the  organs  is  always  small.  In  general,  from  one  grain  to 
three  or  four  grams,  would  probably  be  the  whole  amount  that 
could  be  separated  by  chemical  processes  from  those  organs  and 
parts  of  the  body  wliich  are  usually  submitted  to  analysis. 

Although  the  detection  of  antimony  in  the  tissues  does  not  ne- 
cessarily indicate  that  it  has  been  criminally  administered,  or  has 
caused  death,  yet  its  presence  should  be  reasonably  accounted  for 
'  as  antimony  is  not  a  normal  constituent  of  the  body,  and  it  may 
have  been  secretly  and  unlawfully  administered.    In  several  cases 
of  suspected  death  from  poison,  deposits  on  copper,  evidently  of 
an  antimonial  nature,  have  been  obtained  from  the  liver  or  tissues. 
On  inquiry  it  has  been  found  that  antimonial  medicines  had  beeii 
taken  shortly  before  death.  Conversely,  when  no  antimony  is  foimd, 
or  the  metal  is  found  in  the  tissues  in  minute  quantity,  it  is  still 
consistent  with  medical  experience  and  observation  that  the  person 
may  have  died  from  antimony.    The  case  of  Mrs.  Peters,  of  Yeovil 
(July  1860),  furnishes  a  remarkable  illustration  of  this  fact.  This 
lady  had  symptoms  during  her  illness  which  were  referred  by  her 
medical  attendants  to  the  effects  of  small  doses  of  antimony. 
Antimony  was  found  in  the  urine  boiJi  by  them  as  well  as  by  Mr. 
Herapath  ;  but  after  death  (i.e.  in  about  nine  days)  no  antimony 
was  found  in  the  tissues  or  any  part  of  the  body.    Upon  tliis  fact 
and  the  evidence  of  coexisting  disease,  it  was  alleged  that  she  had 
died  from  disease  and  not  from  poison.    The  jury  returned  a  ver- 
dict to  the  effect  that  her  death  had  been  accelerated  bv  irritant 
poison.    ('  Med.  Times  and  Gazette,'  Aug.  25,  1860,  p.  190  ;  Sept. 
15,  p.  271  ;  and  Sept.  29,  p.  317.)    Assuming  the  results  of  the 
analysis  of  the  urine  during  hfe  to  have  been  correct,  there  can  be  no 
question  that  antimony  was  administered  to  her  ;  and  the  statement 
of  the  acceleration  of  death  is  rendered  probable.    The  case  is  im- 
portant in  tills  respect ;  it  shows  that  antimony  may  be  found  in  an 
evacuation,  and  that  death  may  be  accelerated  by  it  ;  but  although 
the  person  may  die  within  nine  days,  none  may  be  detected  in  the 
body. 

The  purity  of  the  acid  employed  in  these  processes  should  be 
always  determined.  Hydrochloric  acid  frequently  contains  ai-senic, 
as  an  impurity,  but  antimony  is  rarely  found  in  it.  In  the  year 
1856,  a  sample  of  this  acid  was  sent  to  me,  which  contained  so 
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much  antimony,  that  on  mixing  it  with  water,  it  gave  an  abun- 
dant precipitate  of  oxychloride.  The  acid  had  been  employed  with 
carbonate  of  soda  in  making  unfermented  bread,  and  it  had  pro- 
duced in  a  provincial  town  a  large  amount  of  sickness,  the  cause  of 
which  could  not  at  the  time  be  explained. 

Detection  after  long  periods. — Antimony,  even  in  a  soluble  form, 
does  not  readily  disappear  from  a  dead  body  after  interment.  If  a 
person  dies  with  absoi'bed  or  free  antimony  in  his  body,  some  por- 
tion of  the  metal  may  be  extracted,  probably  so  long  as  any  portions 
of  the  viscera  remain.  In  the  case  of  Ann  Palmei-,  the  body  was 
exhumed  after  an  interment  of  fourteen  months,  and  antimony  was 
found,  in  the  free  state,  in  all  parts  of  the  alimentary  canal,  and  iii 
the  absorbed  state,  more  or  less  in  aU  the  organs.  One  ovary  alone 
yielded  the  fiftieth  part  of  a  grain.  The  antimony  had  partially 
undergone  a  chemical  change,  as  a  result  of  putrefaction.  In  the 
stomach,  a  portion  of  it  had  been  converted  into  orange-red  sulphide, 
which  dyed  the  coats  in  a  streak  or  stain  from  the  inside  to  the  out- 
side. In  the  rectum  it  wa,s  also  partially  changed  into  sulpliide. 
In  this  case,  antimony  manifested  an  antiseptic  property  like 
arsenic,  for  all  the  parts  in  which  the  metal  was  found  were  well 
preserved.  In  the  case  of  Ann  Bacon,  whose  body  was  exhumed 
in  1857,  after  twenty-one  months'  interment  antimony  was  found  in 
the  intestines.  The  presence  of  the  metal  was  here  traced  to  some 
small  doses  of  antimonial  medicine  which  had  been  given  to  the 
deceased  during  her  last  illness,  and  shortly  before  her  death. 
Arsenic  is  occasionally  present  as  an  impurity  in  antimonial  com- 
pounds. It  may  be  readily  detected  by  Bettendorfi"*3  test  (ante, 
p.  311). 

CHLOKIDE  OS  ANTIMOlSrY.     SESQUICHLORIDE  OR  BUTTEE-  OF 

ANTIMONY. 

This  is  a  highly  corrosive  liquid,  varying  from  a  light  yellow  to 
a  dark  red  colour — in  the  latter  state  containing  generally  a  large 
quantity  of  chloride  of  iron.  It  is  a  powerful  poison,  but  it  is  not 
often  taken  as  such.  Orfila  mentions  only  one,  and  that  a  doubtful 
instance,  which  occurred  nearly  two  hundred  years  ago.  I  have 
collected  reports  of  several  cases,  in  three  of  which  recovery  took 
place. 

Stjmptoms. — A  boy,  set.  12,  swallowed  by  mistake  for  ginger- 
beer  four  or  five  drachms  of  a  solution  of  butter  of  antimony.  In 
half  an  hour  he  was  seized  with  vomiting,  whicli  continued  at  inter- 
vals for  two  hours.  There  was  faintness,  with  general  weakness 
and  great  prostration  of  strength.  Remedial  means  were  adopted, 
and  the  next  day  the  chief  symptoms  were  heat  and  uneasiness  in 
the  mouth  and  throat,  with  pain  in  swallowing.  There  were  nume- 
rous abrasions  on  the  mucous  membrane  of  the  mouth  and  fauces  • 
and  there  was  slight  fever,  from  which  the  boy  quite  recovered  in 
about  eight  days. 

In  a  second  case,  about  a  tablespoonful  of  chloride  of  antimony 
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was  given,  by  mistake  for  antimonial  wine,  to  a  boy,  set.  10.  Imme- 
diately on  drinking  it,  the  boy  seemed  choked  ;  his  features  were 
set,  and  he  was  unable  to  speak  for  some  minutes.  He  then  vomited 
freely ;  gruel  was  given  to  him,  which  was  rejected ;  he  complained 
of  great  pam  m  his  throat.  Medical  assistance  was  sent  for  and 
about  two  hoiu-s  after  swallowmg  the  poison,  he  laboured  under 
the  following  symptoms:— The  features  were  pale  and  collapsed 
the  eyes  sunk,  the  pupUs  dilated  and  inactive,  the  skin  cold,  the 
mouth  filled  with  a  thick,  tenacious,  transparent  mucus  ;  nausea 
vomiting,  pulse  80  and  smaU,  and  breathing  heavy.  He  was  in  a 
kind  of  stupor,  from  which  he  could,  however,  be  roused  to  answer 
questions  rationally.  He  felt  a  severe  burning  pain  in  the  throat, 
extending  to  the  stomach,  increased  by  the  act  of  swallowing. 
Under  active  medical  treatment,  these  alarming  symptoms  were 
removed ;  on  the  following  day  it  was  observed,  that  there  were 
patches  of  a  bright  scarlet  colour  in  the  tliroat,  with  some  difficulty 
of  swallowing.  In  the  course  of  a  few  days  the  boy  recovered.  The 
following  case  occurred  to  Mr.  Bancks,  of  Stourbridge  :— A  boy, 
set.  7,  swallowed  two  drachms  of  chloride  of  antimony,  sent  in  mis- 
take_  by  a  druggist,  who  immediately  discovered  liis  eiTor,  and 
applied  for  medical  assistance.  There  was  excoriation  of  the  mouth 
and  tlu'oat ;  the  skin  was  cold  and  clammy ;  pulse  small  and  acce- 
lerated ;  burning  pain  in  the  stomach,  with  swelling  of  the  abdo- 
men, and  incessant  vomiting.  Magnesia  diffused  in  water,  a  decoc- 
tion of  bark  and  strong  tea,  were  given  at  intervals  until  8  p.m., 
when  there  appeared  much  less  pain  in  the  stomach.  The  boy 
gradually  recovered,  and  in  four  days  was  out  of  danger.  For  the 
next  few  days  he  continued  to  improve,  and  was  soon  in  perfect 
health  again.  It  is  worthy  of  remark  that  the  chUd  had  taken  no 
food  on  the  morning  he  swallowed  the  poison — a  circumstance  much 
against  the  chance  of  recovery.  ('Prov.  Med.  Journ.'  Dec.  23, 
1846. )  Another  case  of  recovery  from  a  dose  of  an  ounce  is  re- 
ported in  the  'Lancet,'  Feb.  26,  1848,  p.  230. 

An  army  surgeon  swallowed,  for  the  purpose  of  suicide,  from  two 
to  tlu'ee  ounces  by  measure  of  chloride  of  antimony.  About  an  hour 
afterwards  he  was  seen  by  Mr.  Mann.  There  was  entire  prostration 
of  strength,  with  coldness  of  the  skin,  and  incessant  attempts  to 
vomit.  Severe  griping  pains  were  felt  in  the  abdomen  ;  and  there 
was  a  frequent  desire  to  evacuate  t)ie  bowels,  but  nothing  was 
passed.  In  the  course  of  a  few  hours  reaction  took  place,  the  pain 
subsided,  and  the  pulse  rose  to  120.  There  was  now  a  strong  dis- 
position to  sleep,  so  that  he  appeared  as  if  labouring  under  the 
effects  of  a  narcotic  poison.  In  this  state  he  continued  until  he 
died — ten  hours  and  a  half  after  he  had  swallowed  the  poison. 

Ap'peoA-ances  after  death. — The  interior  of  the  alimentary  canal, 
from  the  mouth  downwards  to  the  middle  of  the  small  intestines, 
presented,  in  the  above-mentioned  case,  a  black  appearance,  as  if 
the  parts  had  been  charred.  In  gfeneral,  there  was  no  mucous  mem- 
brane remaining,  either  in  the  stomach  or  elsewhere ;  onh^  a  floccu- 
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lent  substance,  whicli  could  be  easily  scraped  off  with  the  back  of 
a  scalpel,  leaving  the  submucous  tissues  and  the  peritoneal  coat. 
All  these  parts  were  so  soft  that  they  were  easily  torn  with  the 
fingers. 

Mr.  Evans,  of  Northampton,  has.  given  me  in  detail  a  case 
which  occurred  to  him  in  May  1868.  A  man  swallowed  three  or 
four  ounces  of  bronzing  liquid,  which  proved  to  be  a  solution  of 
chloride  of  antimony.  He  vomited  violently,  but  continued  liis 
work  for  an  hoiu' ;  the  vomited  matters  were  of  a  yellowish-green 
colour.  There  was  pain  in  the  stomach,  but  no  pui-ging.  He  was 
not  seen  by  a  medical  man.  He  had  passed  a  sleepless  night,  and 
complained  mixch  of  oppression  in  the  region  of  the  heart.  He  died 
in  about  eighteen  hours.  On  inspection  the  mucous  membrane  of 
the  stomach  was  found  much  corroded.  Near  the  intestinal  end 
there  were  numerous  putty-like  masses.  In  parts  it  was  of  a 
vividly  red  colour,  and  in  other  parts  blackened.  There  was  no 
peiioration.  The  cluodenvim  presented  similar  appearances.  There 
was  no  mark  of  corrosion  on  the  lips,  or  on  the  lower  part  of  the 
gullet.  The  upper  part  of  this  tube,  the  fauces,  and  mouth,  could 
not  be  examined.  Antimony  was  found  in  the  putty-like  masses  of 
membrane,  as  well  as  in  the  contents  of  the  stomach  and  in  the  liquid 
swallowed. 

Treatment. — The  free  administration  of  magnesia  in  milk,  as  well 
as  infusions  containing  tannic  acid,  or  a  solution  of  the  acid  itself. 

CHEMICAL  ANALYSIS. 

If  any  portion  of  the  chloride  is  left  in  the  vessel,  it  may  be 
tested  by  adding  a  few  drops  to  water,  when  the  whitish-yellow 
oxychloride  of  antimony  wiU  be  precipitated;  the  supernatant  liquid 
will  contain  hydrochloric  acid,  which  may  be  detected  by  nitrate  of 
silver.  It  has  been  already  observed,  that  the  only  objection  to 
this  mode  of  testing  is,  that  the  salts  of  bismuth  are  also  decom- 
posed by  water ;  but  the  precipitate  in  this  case  is  insoluble  in  tar- 
taric acid,  and  is  blackened  by  sulphide  of  ammonium  ;  wliile  in 
the  case  of  antimony,  the  white  precipitate  is  soluble  in  this  acid, 
and  is  changed  to  an  orange-red  colour  by  the  sulphide.  The  pre- 
cipitate oxide  of  antimony  is  soluble  in  potash  ;  and  on  adding 
nitrate  of  silver  to  the  potash-solution,  a  dense  black  precipitate 
is  formed  insoluble  in  ammonia.  Nitrate  of  silver  added  to  the 
chloride  gives  a  mixed  precipitate  of  chloride  of  silver  and  oxide  of 
antimony,  the  former  being  soluble  in  ammonia.  If  the  chloride 
contains  much  iron,  the  true  colour  of  the  precipitate  will  be  ob- 
scured. FeiTocyanide  of  potassium  has  no  effect  on  a  solution  of 
tartar  emetic,  but  it  precipitates  the  chloride  of  antimony  of  a  yel- 
low-white ;  or  if  much  iron  is  present,  Prussian  blue  will  be  abun- 
dantly thrown  down. 

Organic  liquids  or  solids. — The  chloride,  as  a  corrosive,  combines 
with  the  animal  tissues.  The  antimony  may  be  separated  in  such 
cases  by  boiling  them  in  tartaric  acid.  The  filtered  liquid  may  then 
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be  further  tested  by  a  current  of  sulphuretted  hydrogen,  as  well  as 
by  the  processes  of  Marsh  or  Eeinsch  (p.  470). 

In  the  tissues.— Any  antimonial  compound  may  be  dissolved  out 
of  the  coats  of  the  stomach  or  other  structures,  by  boiling  them  in 
hydrochloric  acid  slightly  diluted.  The  hydrochloric  solution  when 
cold  may  be  fiurther  diluted  with  nine  parts  by  measure  of  water 
and  a  slip  of  pui-e  tin-foil  suspended  in  the  liquid.  A  black  depo.sit 
on  the  tm,  after  sufficient  contact,  indicates  the  presence  of  anti- 
mony. The  metal  may  be  also  separated  by  platinum  and  zinc, 
according  to  the  method  described  at  p.  467.  or  it  may  be  precipi- 
tated by  sulphuretted  hydrogen. 


CHAPTER  49. 

POISONING    WITH    THE    SALTS    OF    ZINC,    SULPHATE,    AND  CHLOEIDE.— SYMP- 
TOMS.  APPEARANCES.  — -  BURNBTT's    LIWID.          CHRONIC  POISONING.  

TREATMENT.  ANALYSIS.  ORGANIC  LIQUmS  AND  THE  TISSUES. 

COMPOUNDS  OF  ZINC,     SULPHATE  OF  ZINC.     WHITE  VITRIOL. 

Symptoms  and  Appearances. — The  symptoms  produced  by  an 
over-dose  of  sulphate  of  zinc  are  pain  in  the  abdomen  and  violent 
vomiting,  coming  on  almost  immediately,  and  followed  by  copious 
purging,  and  great  prostration  of  strength.  After  death,  the 
stomach  has  been  found  inflamed.  The  sulphate  appears  to  act  as 
a  pure  irritant  ;  it  has  no  corrosive  properties.  Tliis  salt  may  cause 
death  indirectly  as  the  result  of  exhaustion  from  violent  vomiting 
and  purging,  when  a  large  dose  has  been  given  to  a  person  already 
debilitated  by  disease.  ('  Med.  Times  and  Gaz.'  July  16,  1853,  p. 
78.)  Dr.  Gibb  has  reported  a  case  of  poisoning  by  this  substance, 
in  which  a  lady  recovered  after  taking  sixty-seven  grains.  ( '  Lancet, ' 
May  17,  1856.;  ^      ^  ^  \ 

Tommasini  relates  that  a  lady  swallowed,  by  mistake,  one  ounce 
of  suliihate  of  zinc.  Among  the  first  symijtoms  were  violent  pains 
in  the  stomach,  vomiting,  and  convulsions,  in  fact,  severe  irritation. 
The  pain  continued  for  some  time.  There  were  paleness  of  the 
countenance,  coldness  of  the  limbs,  irregular  pulse,  cold  sweats,  and 
fainting.  This  state  of  collapse  was  alarming.  Stimulants  were 
given.  At  night,  besides  pain  in  the  abdomen  and  unnatural  heat, 
there  was  fever  with  other  sym^stoms  of  reaction.  Inflammation  of 
the  stomach  supervened.  It  was  some  time  before  recovery  took 
place.    ('  Delia  nuova  dottrina  med.  Italiana,'  1817,  p.  57.) 

It  is  rare  that  this  substance  proves  fatal.  It  has  no  local 
action,  and,  as  it  acts  as  an  emetic,  it  is  speedily  ejected  from  the 
stomach.  In  May  1872  a  case  occurred  to  Dr.  Mackintosh,  of 
Downham,  in  which  a  man,  a3t.  20,  recovered  in  a  few  days  after 
taking  an  ounce  of  sulphate  of  zinc,  by  mistake  for  Epsom  salts. 
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There  was  early  vomiting  and  purging,  but  of  a  most  violent  kind, 
followed  by  great  prostration  of  strength.  The  greater  part  of  this 
large  dose  had  been  thus  carried  out  of  the  body.  In  a  case  wliich 
occurred  to  Dr.  Ogle,  the  sulphate  destroyed  life  by  its  slow  or 
chronic  efiects.  (' Lancet,' Aug.  27,  1859,  p.  210.)  Neither  the 
sulphate  nor  the  oxide  of  zmc  can  be  regarded  as  powerful  in-itants, 
although  they  are  usually  described  as  poisons.  MM.  Tardieu  and 
Roussin  have  published  a  case  of  criminal  poisoning  by  sulphate  of 
zinc  administered  in  soup.  A  woman,  set.  60,  died  in  three  days 
under  the  usual  symptoms  of  irritant  poisoning  (gastro-enteritis). 
Zinc  was  detected  in  the  coats  of  the  stomach  and  intestines,  as  well 
as  in  the  spleen  and  liver.  ('  Ann.  d'Hyg.'  1871,  pp.  2,  341.)  Tn 
one  case  a  lady  recovered  after  taking  sixty-seven  grains.  ('  Lancet  ' 
May  17,  1856.)  In  cases  of  epilepsy,  the  late  Dr.  Babington  gave 
sulphate  of  zinc  in  doses  of  two  scruples,  three  times  a  day,  havmp' 
first  commenced  with  small  doses.  He  gave  to  a  girl  set.  17,  thirty^ 
six  grains  of  the  sulphate  three  times  a  day  for  several  weeks,  with- 
out any  sickness  or  other  outward  efiects  being  produced.  Wlien 
the  dose  was  raised  to  forty-two  grains,  which  the  girl  continued  to 
take  for  a  week,  she  lost  her  appetite  and  felt  much  sickness.  (G. 
H.  Reports,  No.  12,  p.  17.)  This  may  have  been  owing  to  a  tole- 
rance of  the  medicine.  With  respect  to  the  oxide  of  zinc,  Dr.  Marcet 
states  that  he  has  prescribed  it  in  large  doses  without  injury  to  health. 
One  patient,  an  epileptic,  took  as  much  as  one  pound  in  seven  months 
the  largest  quantity  taken  in  one  day  being  seventy  grains.  Al- 
though he  did  not  suffer  from  the  remedy,  the  disease  was  not  cured 
('  Lancet,'  March  1,  1862,  p.  224.) 

Treatvient. — Tepid  water,  with  milk  or  albumen,  should  be  freely 
given  to  promote  vomiting.  Any  infusions  containing  tannic  acid 
may  be  employed,  such  as  tea,  oak-bark,  or  Peruvian  bark.  The 
stomach-pump  may  be  used.  If  the  poison  shoiUd  have  entered 
into  the  intestinal  canal,  a  fact  indicated  by  severe  pain  in  the  lower 
part  of  the  abdomen,  emollient  enemata  may  be  administered. 

Chemical  analysis. — The  pure  sulphate  is  seen  in  colouress  pris- 
matic crystals,  resembling  in  appearance  sulphate  of  magnesia  and 
oxalic  acid  ;  from  oxalic  acid  it  is  distinguished  by  remainino-  fixed 
when  heated  on  platinum  foil  ;  fi-om  the  sulphate  of  magnesia,^  by 
tests  applied  to  its  solution.  It  is  readily  dissolved  by  water  'this 
fluid  taking  up  about  one-third  of  its  weight  at  common  tempera- 
tures. Tests  for  the  solution. — The  solution  in  water  has  a  slio-htly 
acid  reaction.  The  following  tests  may  be  used  for  the  detection  of 
oxide  of  zinc  :— 1.  Ammonia  gives  a  white  precipitate,  soluble  in 
an  excess  of  the  alkali.  2.  Sesqui-carbonate  of  ammonia,  a  white 
precipitate,  also  soluble  in  a  large  excess  of  the  test.  3.  Ferrocya- 
nide  of  fotassinm,,  a  white  precipitate.  4.  Sulphuretted  hydrogen 
and  sulphide  of  ammonium,  a  milky- white  precipitate,  provided  the 
solution  be  pure  and  neutral,  or  nearly  so.  If  the  solution  is  very 
acid,  sulphuretted  hydrogen  produces  no  effect  whatever.  5  Zinc 
may  be  separated  in  the  metallic  state  by  placing  in  the  solution  a 
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slip  of  magnesium.  Nitrate  of  baryta  will  serve  to  indicate  the 
presence  of  sulphuric  acid. 

In  organic  liquids.  ~U  the  sulphate  of  zinc  is  dissolved  and  the 
solution  is  not  too  acid  we  may  pass  into  it  a  cuirent  of  sulphu- 
retted hydrogen  gas  ;  the  presence  of  zinc  is  immediately  indicated 
by  a  milky-white  froth  and  precipitate  ;  the  sulphide  may  be  col- 
lected and  decomposed  by  boiHng  it  with  hydrocliloric  acid.  The 
solution  may  be  then  tested  for  zinc.  If  the  organic  liquid  is  of  a 
viscid  nature,  and  lughly  coloiu-ed,  it  should  be  acidified  and  placed 
in  a  dialysing  vessel  (ante,  p.  149).  We  thus  speedily  obtain,  in  a 
clear  and  almost  colourless  state,  a  solution  to  which  aU  the  tests 
can  be  applied.  The  sulphate  is  frequently  employed  as  an  emetic, 
and  may  be  innocently  present  in  an  organic  Kquid,  or  in  the  con- 
tents of  the  stomach.  It  has  been  occasionally  used  as  a  fraudulent 
addition  to  bread.  (Horn's  '  Vierteljahrssclirift,'  1870,  pp.  1,  323.) 

In  the  tissues.~lt  we  have  to  search  for  zinc  in  the  mucous 
membrane  of  the  stomach,  or  in  the  substance  of  the  liver,  these 
organs  may  be  cut  up  and  boiled  in  strong  nitric  acid.  The  viscera 
may  be  also  incinerated  with  flux,  and  the  zinc  procured  in  a  me- 
tallic state,  or  dissolved  out  of  the  residue  by  hydrochloric  acid. 

CHLORIDE  OF  ZINC. 

This  is  a  solid  white  uncrystalline  compound,  very  soluble  in 
water,  and  possessing  corrosive  as  well  as  irritant  properties. 

A  solution  of  it,  in  an  impure  state,  is  sold  to  the  public  under 
the  name  of  Sir  W.  Burnett's  disinfecting  fluid.  It  has  been  taken 
by  accident  or  mistake  in  many  cases,  and  has  been  the  cause  of 
numerous  deaths.  It  is  either  colourless,  like  water,  and  has  then 
been  fatally  mistaken  for  '  fluid  magnesia,'  or  it  is  of  a  yellowish 
colour  from  the  presence  of  oxide  of  iron,  and  has  then  been  mis- 
taken for  pale  ale.  In  August  1856,  it  gave  rise  to  a  fatal  accident  in 
one  of  the  American  steamers.  It  was  served  to  the  Rev.  T.  Marsh,  a 
passenger,  by  mistake  for  mineral  water.  It  is  stated  that  he  did 
not  swallow  more  than  a  mouthful,  as  he  immediately  perceived  a 
burning  sensation  in  his  throat.  He  died  from  the  eflects  of  the 
poison  on  the  fourth  day  !  Most  of  these  accidents  have  occurred 
from  gross  carelessness  in  keeping  this  noxious  fluid  in  ordinary 
wine  or  medicine  bottles,  and  in  proximity  to  innocuous  liquids 
w  hich  resemble  it. 

/Sri/i7i^3!5oms. —The  symptoms  come  on  immediately.  In  a  case 
reported  by  Dr.  Stratton,  about  two  ounces  of  a  solution  containing 
only  twelve  grains  of  the  chloride  were  swallowed.  The  patient 
immediately  felt  pain  and  nausea  ;  vomiting  followed,  and  she  re- 
covered, but  suffered  from  some  indisposition  for  three  weeks.  In 
a  second  case,  a  wineglassful,  equivalent  to  at  least  two  hundred 
grains  of  solid  chloride,  was  swallowed.  The  man  instantly  ex- 
perienced burning  pain  in  the  throat,  burning  and  griping  pain  in 
the  stomach,  great  nausea,  and  coldness.  Vomiting  came  on  in 
two  minutes;  the  legs  were  drawn  up  to  the  body  ;  there  was  cold 
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perspiration,  witli  other  signs  of  collapse.  The  man  perfectly  re- 
covered in  sixteen  days.  ('Ed.  Med.  and  Surg.  Journal,' Oct. 
1848,  p.  335  ;  and  '  British  American  Journal,'  Dec.  1848,  p.  201.) 
Other  cases  show  that  the  concentrated  liquid  has  a  strong  corrosive 
action  locally,  destroying  the  membrane  of  the  mouth,  throat, 
gullet,  and  stomach.  There  has  been  frothing  of  the  mouth,  with 
general  lividity,  coldness  of  the  skin,  and  other  signs  of  collapse. 
In  a  case  in  which  only  a  mouthful,  i.e.  from  four  to  six  drachms 
of  the  fluid  had  been  swallowed,  the  patient  experienced  giddiness 
and  loss  of  sight,  with  immediate  burning  heat  in  the  stomach  ; 
vomiting  and  purging  came  on,  and  the  former  symptoms  continued 
for  a  week.  There  was  so  much  irritability  of  the  stomach  for 
a  period  of  three  weeks,  that  the  patient  was  greatly  reduced. 
Among  the  early  symptoms  was  loss  of  voice,  which  did"not  return 
for  five  weeks.  ('Med.  Times,'  Oct.  11,  1851,  p.  382  ;  and  Nov. 
8,  1851,  p.  497.)  Dr.  R.  Hassall  met  with  a  case  in  which  the 
nervous  symptoms  were  strongly  marked,  and  were  of  a  peculiar 
kind.  Three  ounces  of  '  Burnett's  Fluid  '  were  swallowed.  There 
was  immediately  a  sense  of  constriction  in  the  throat,  with  a  hot 
burning  sensation  in  the  stomach.  It  is  worthy  of  remark,  that 
there  was  no  pain  in  the  mouth,  and  there  was  no  appearance  of 
corrosion  in  this  cavity  or  on  the  lips.  This  absence  of  local 
chemical  action  was  noticed  in  another  case,  reported  by  Dr. 
Tuckwell,  of  Oxford.  ('Brit.  Med.  Jour.'  Sept.  5,  1874,  p.  297.) 
There  was  incessant  vomiting,  the  vomited  matters  consisting  of 
thick  mucus  streaked  with  blood,  and  some  portion  of  mucous 
membrane  was  discharged.  There  was  no  purging  until  the  third 
day,  when  the  discharges  from  the  bowels  had  a  coffee-ground 
appearance.  After  the  lapse  of  a  fortnight,  a  train  of  nervous 
symptoms  set  in,  indicated  by  a  complete  perversion  of  taste  and 
smell.  The  patient  appears  to  have  recovered  in  about  three 
months.    ('  Lancet,'  Aug.  20, 1853,  p.  159.) 

Two  cases,  reported  by  Mr.  E.  Aikin,  show  that  the  severity  of 
the  symptoms  is  not  always  to  be  measured  by  the  quantity  taken. 
A  gentleman  swallowed  by  mistake  for  Friedrichshall  water,  four 
drachms  of  Burnett's  flidd,  corresponding  to  about  fifty  grains 
of  the  solid  chloride  of  zinc.  He  immediately  felt  a  sense  of 
strangulation  and  burning  in  the  throat  and  stomach.  Vomitin(T 
was  induced  by  olive  oil  and  milk  and  water.  In  half  an  hour  he 
complained  of  severe  pain  in  the  throat  and  stomach.  The 
vomiting  was  incessant,  but  there  was  no  sign  of  collapse.  Albumen 
was  given,  but  this  was  quickly  ejected  in  a  coagulated  state.  The 
vomiting  slowly  subsided  ;  there  was  no  purging,  but  there  was 
great  tenderness  in  the  region  of  the  stomach.  The  pulse  did  not 
rise  above  120.  On  the  following  day  the  vomiting  had  nearly 
ceased,  but  there  was  great  tenderness  in  the  abdomen,  and  the 
throat  was  very  red.    In  a  week  he  recovered. 

A  female  servant  was  attacked  on  the  same  day  and  hour  vdih. 
symptoms  of  poisoning.    She  had  tasted  the  contents  of  the  glass 


48o 


CHLOEIDE  OF  ZINC.  SYMPTOMS. 


but  did  not  swallow  more  than  a  teaspoonful.  The  symptoms  were 
xmusually  severe,  as  vomiting  could  not  be  induced  until  an  hour 
had  elapsed.  She  was  much  purged,  and  at  one  time  appeared  to 
be  in  a  state  of  collapse.  Pain  was  referred  to  one  small  spot  in 
the  epigastric  region,  and  she  suffered  uneasiness  there  every  time 
food  was  swallowed.  She  recovered  ;  but  the  poison  had  no  doubt, 
in  tliis  case,  exerted  a  corrosive  action  upon  the  gastric  mucous 
membrane.    ('  Guy's  Hosp.  Gazette,'  Dec.  6,  1873,  p.  74.) 

Mr.  Allanson,  of  Sheffield,  communicated  to  me  the  following 
case  : — A  woman,  set.  28,  swallowed  an  ounce  of  a  strong  solution 
of  the  chloride,  which  had  been  sold  to  her  as  disinfecting  fluid. 
In  two  hoiu-s  she  was  lying  on  her  back  in  a  state  of  great  excite- 
ment. The  face  was  flushed,  the  eyes  were  turned,  a  frothy  saliva 
was  issuing  from  the  mouth,  the  hands  and  feet  were  cold,  and  the 
pulse  was  scarcely  perceptible.  She  was  perfectly  conscious,  and 
complained  of  a  ljurning  sensation  in  the  mouth,  throat,  and  sto- 
mach. The  tongue  was  found  swollen,  and  the  mucous  membrane 
red,  but  there  was  no  excoriation.  It  was  at  first  supposed  that 
she  had  swallowed  oil  of  vitriol.  In  spite  of  treatment,  she  died 
in  four  hours  after  she  had  taken  the  poison.  While  she  survived 
there  was  frequent  vomiting,  but  the  most  prominent  symptom 
tliroughout  was  severe  pain  in  the  stomach  and  tlu-oat. 

A  lady  swallowed  tliree  parts  of  a  wineglassful  of  Burnett's  hquid 
by  mistake.  In  twenty  minvxtes  there  was  violent  vomiting  of  a  mu- 
cous and  bilious  liquid.  The  countenance  was  dusky  and  anxious  ; 
the  pulse  quick  and  flvittering  (130),  and  there  was  a  sense  of  burn- 
ing pain  in  the  oesophagus.  The  pupils  were  small,  the  skin  moist, 
and  there  was  great  prostration  of  strength.  She  died  in  seventeen 
hoiu's  after  taking  the  poison.  A  girl,  set.  17,  swallowed  half  a 
wineglassful  of  the  fluid,  and  died  from  the  effects  in  less  than  tvm 
hours.  The  sym^Dtoms  here  were  copious  vomiting  of  frothy  mucus 
with  shreds  of  membrane,  and  cramps  in  the  legs,  which  were 
drawn  up  to  the  abdomen.  Other  cases,  in  wliich  the  symptoms 
and  ap]3earances  were  somewhat  similar,  will  be  found  reported 
in  the  '  Lancet,'  1864,  vol.  1,  p.  35.  In  May  1864,  a  woman,  set.  63, 
swallowed  one  ounce  and  a  half  of  Burnett's  solution.  She  almost 
instantly  experienced  great  pain  in  the  stomach,  and  vomited  freely. 
Shortly  afterwards,  she  was  much  purged.  Albumen  and  mucilage 
were  given.  An  hour  and  a  half  after  taking  tlie  poison,  she  was 
much  collapsed,  with  cold  limbs,  clammy  sweats,  blistering  of  the 
lips  and  tongue,  pulse  very  small  and  quick.  She  complained  of 
burning  pain  in  the  tliroat  and  stomach,  of  giddiness,  and  loss  of 
sight.  Vomiting  and  purging  continued.  She  had  lost  her  voice. 
At  this  time  the  vomited  matters  contained  mucus  but  no  blood. 
The  motions  were  thin  and  dark  brown.  During  the  night  she  had 
occasional  slight  fits — losing  consciousness,  and  having  twitchings 
of  the  facial  muscles.  She  did  not  rally.  Vomiting  and  piu-ging 
continued  up  to  the  time  of  death,  15i  hours  after  taking  the 
poison.    ('Lancet,'  Sept.  3,  1864,  p.  267-) 
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The  following  are  cases  of  chronic  poisoning.  One  of  them  which 
occnrred  to  Dr.  Markham  proved  fatal  in  about  ten  weeks  after  the 
poison  had  been  swallowed.  The  patient,  a  woman,  set.  46,  took 
half  a  wineglassful  of  Burnett's  liquid,  equal  to  about  100  grains 
of  chloride  of  zinc.  Immediately  after  taking  it,  she  suffered  from 
vomiting  and  pain  in  the  stomach.  She' drank  freely  of  water  ;  the 
vomiting  ceased  in  a  few  days,  and  she  appeared  to  have  recovered. 
In  about  three  weeks  the  vomiting  returned  ;  it  was  incessant, 
and  with  this,  there  was  pain  in  the  stomach.  She  sank  exhausted, 
evidently  from  the  secondary  effects  of  the  poison.  ('  Medical 
Times  and  Gazette,'  June  11,  1859,  p.  595.)  In  1863  several 
deaths  were  reported  to  have  taken  place  in  consequence  of  Burnett's 
fluid  having  been  mistaken  for  medicine.  In  one  of  these  a  lady 
swallowed  a  wineglassful  in  place  of  fluid  magnesia.  She  suffered 
severely,  and  died  after  six  weeks  from  the  secondary  consequences 
of  the  poison. 

Appearances  after  death. — Out  of  ten  cases  of  which  I  have  col- 
lected the  particulars,  there  have  been  six  deaths.  In  one,  an 
infant,  set.  fifteen  months,  the  lining  membrane  of  the  mouth  and 
throat  was  white  and  opaque.  The  stomach  was  hard  and  leathery, 
containing  a  liquid  like  curds  and  whey.  Its  inner  surface  was 
corrugated,  opaque,  and  tinged  of  a  dai"k  leaden  hue.  The  lungs 
and  kidneys  were  congested.  The  fluid  of  the  stomach  contained 
chloride  of  zinc.  ('Med.  Times,'  July  13,  1850,  p.  47.)  A  sea- 
man, set.  21,  swallowed  about  half  a  pint  of  Burnett's  solution. 
The  case  proved  fatal  in  spite  of  treatment,  and  the  appearances 
(twenty-five  hours  after  death)  were  as  follows  : — The  neck  was 
swollen  and  the  hands  were  clenched.  There  was  great  lividity  of 
the  body  and  arms.  The  stomach  externally  was  reddened  ;  the 
mucous  membrane  was  of  a  deep  purple  colour,  and  partially  cor- 
roded and  destroyed.  The  pyloric  or  intestinal  opening  was  con- 
stricted, and  the  mucous  membrane  at  this  part,  looked  as  if  caustic 
had  been  applied  to  it.  The  upper  part  of  the  gullet  was  con- 
stricted and  of  a  purplish  colour  ;  the  mucous  membrane  of  the 
remainder  was  covered  with  a  fine  false  membrane,  and  there  was  a 
loose  coagulum  of  recently  exuded  lymph  in  the  centre.  The  upper 
part  of  the  small  intestines  (duodemim)  was  of  a  purplish  colour,  and 
intensely  red  for  about  six  inches.  There  were  some  red  patches  in 
the  jejunum,  and  small  emphysematous  patches  near  the  lower  part 
of  the  small  intestines.  The  lungs  were  congested,  and  the  right  lung 
contained  a  bloody  serum.  The  heart  was  normal  ;  the  ventricles 
were  filled  with  dark  coagula  of  blood.  In  the  head,  the  membranes 
(dura  mater)  contained  more  blood  than  usual,  and  there  was  a 
general  congestion  of  vessels  on  the  surface  of  the  brain,  as  well  as 
at  the  base.  The  grey  matter  was  darker  than  usual,  and  the 
right  choroid  plexus  was  enlarged.  (Dr.  J.  Rose,  'Lancet,'  Sept.  12, 
1857,  p.  271.)  In  the  case  of  the  woman,  set.  63  {supra),  who  died  in 
15j  hours,  from  the  effects  of  this  poison,  the  body  was  inspected 
forty-eight  hours  after  death,  and  the  following  appeai'ances  were  ob- 
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served.  Slight  cadaveric  lividity  of  the  abdomen  and  back.  The 
mucous  membrane  of  the  lips  and  tongue  was  abraded  ;  that  of  the 
gullet  was  entirely  destroyed,  except  in  some  parts  about  the  lower 
third  of  its  extent,  where  it  was  softened  and  hung  in  shreds.  The 
mucous  membrane  of  the  epiglottis  was  abraded,  and  there  was  swell- 
ing and  congestion  of  the  throat  and  larynx.  The  peritoneum  was 
injected,  but  there  was  no  lymph  or  serum  effused.  The  stomach  was 
of  a  slate  colour  externally  ;  the  veins  were  much  enlarged,  and  the 
coats  thickened  and  of  a  leathery  consistency.  Internally,  the  mucous 
membrane  was  of  an  ash  colour,  corrugated  and  much  destroyed. 
There  was  no  appearance  of  ulceration  or  perforation.  The  duodenum 
and  intestines  were  congested.  Heart  normal,  the  left  side  gorged 
with  blood.  The  lungs  were  congested.  ('Lancet,'  Sept.  3,  1864,  p. 
267. )  In  Mr.  AUanson's  case  (supra)  the  body  was  examined  fifty- 
three  hours  after  death.  The  stomach  was  much  distended,  of  a  pale 
leaden  hue,  and  the  veins  were  dark  and  prominent.  The  under 
surface  of  the  liver,  where  it  was  in  contact  with  the  stomach,  had 
the  same  appearance.  The  intestines  and  the  other  viscera  were 
healthy.  The  stomach  contained  a  quantity  of  fluid.  The  coats 
were  of  the  consistency  of  thin  tripe,  and  were  much  thickened  at 
the  intestinal  end.  None  of  the  fluid  taken  had  passed  through 
the  pyloriis.  Well-marked  papillae  of  a  dirty  white  colour  covered 
the  whole  mucous  membrane.  The  gidlet  was  much  inflamed.  The 
epithelial  membrane  was  white  and  easily  detached,  appearing  like 
a  false  membrane.  The  lungs  and  heart  were  perfectly  healthy. 
Chloride  of  zinc  was  detected  in  the  stomach.  An  acute  case,  which 
proved  fatal  in  eight  hours,  is  reported  in  Beale's  '  Arcliives  of  Medi- 
cine,' 1858,  No.  3,  p.  194. 

These  facts  show  that  the  concentrated  solution  of  chloride  of 
zinc  is  both  a  corrosive  and  an  irritant  poison,  exerting  also  a 
powerful  action  on  the  nervous  system.  In  a  case  which  proved 
fatal  in  Guy's  Hospital  in  1856,  the  coats  of  the  stomach  were  ex- 
cessively tliickened,  and  had  a  leathery  consistency.  The  stomach 
was  remarkably  contracted — the  mucous  membrane  puckered  and 
of  a  slate  colour.  There  was  a  perforation  in  the  coats  in  two  places, 
one  at  the  cardia,  the  other  at  the  pylorus.  The  woman  had  swal- 
lowed a  wineglassful  of  Burnett's  fluid  by  mistake  for  gin.  She 
kept  it  on  her  stomach  for  ten  minutes,  and  then  vomited.  She 
had  no  pain  in  the  stomach,  but  a  burning  sensation  in  the  throat 
and  chest.  She  survived  the  effects  of  the  poison  sixteen  days. 
('  Guy's  Hosp.  Rep.'  1859,  p.  128.) 

In  another  case,  the  stomach  is  described  as  being  shrivelled  up 
and  ulcerated.  ('Pharm.  Jour.'  Jan.  1867,  p.  420.)  In  Dr.  Markham's 
case  (p.  481),  the  stomach  was  so  constricted  at  the  intestinal  end  by 
cicatrix,  that  it  would  only  admit  a  crow-quill.  The  pyloric  opening 
was  involved  in  this  cicatrix,  which  was  about  one  quarter  of  an 
inch  wide.  There  was  no  other  sign  of  disease  in  the  body.  Tliis 
case  proves  that  death  may  occur  from  the  poison  even  after  appa- 
rent recovery.    The  chloride  of  zinc  may  destroy  life  either  by 


CHLORIDE  OF  ZINC.  ANALYSIS. 


producing  stricture  of  the  gullet  or  pylorus,  or  by  its  chemical 
action  on  the  lining  membrane  of  the  stomach  leading  to  a  loss  of 
power  of  digestion,  emaciation,  and  exhaustion.  Under  these  cir- 
cimistances  the  person  really  dies  of  starvation  from  the  chemical 
action  of  the  cliloride  on  the  stomach  and  bowels.  A  most  instruc- 
tive case  of  this  kind  occurred  to  Dr.  Tuckwell.  A  girl,  set.  21, 
swallowed  four  ounces  of  Burnett's  liquid.  She  suffered  from 
the  usual  symptoms,  and  survived  the  effects  of  the  poison  117 
days,  and  for  the  last  57  days  was  supported  only  by  injections, 
notliing  but  water  being  taken  by  the  mouth.  For  a  minute  ac- 
count of  symptoms  and  appearances,  I  must  refer  the  reader  to  the 
original  report  ('Brit.  Med.  Jour.'  Sept.  5,  1874).  The  condition  of 
the  stomach  and  intestmes  sufficiently  accounted  for  the  state  of 
inanition  under  which  the  patient  sank. 

Treatment. — The  free  use  of  albumen,  milk,  and  emetics. 
Analysis.  — The  chlorine  may  be  detected  by  nitrate  af  silver — 
the  zinc  by  the  tests  above  described.  (See  p.  477.)  If  a  portion 
of  the  solution  is  placed  in  a  platinum  capsule,  and  the  platinum  is 
touched  with  magnesium,  the  zinc  is  immediately  separated  in  the 
metallic  state.  All  the  samples  which  I  have  examined,  with  one 
exception,  contained  iron. 

_  The  chemical  properties  of  Burnett's  fluid  became  a  subject  of  in- 
quiry in  Richards  v.  Cocking  (Guildhall  Sunamer  Sittings,  1858).  The 
plaintiff  charged  the  defendant,  a  druggist,  with  having  supplied  him 
with  Burnett's  fluid  in  place  of  fluid  magnesia.  There  was  medical 
evidence  that  the  plaintiff"  had  suffered  from  such  syiuptoms  as 
chloride  of  zinc  would  produce,  and  he  obtained  a  verdict.  On 
tliis  occasion  I  examined  the  liquid  usually  sold  as  Biirnett's  fluid. 
I  found  that  it  had  a  sp.  gr.  of  1-494— that  it  had  an  oily  consist- 
ency, and  was  frothy  when  shaken.  It  coagulated  albumen  even 
when  much  diluted,  and  strongly  corroded  animal  matter.  One 
fluid  ounce  of  it  by  measure  contained  372  grains  of  solid  chloride 
of  zinc.  It  is  a  most  dangerous  substance,  and  is  liable  to  be  fatally 
mistaken  for  numerous  innocent  medicines. 

In  the  tissues. — Chloride  of  zinc  may  be  detected  in  the  tissues 
by  the  process  of  incineration  in  a  porcelain  capsule,  and  digestion 
of  the  ash  in  water.  It  is  important  to  bear  in  mind  that  this  salt 
is  occasionally  used  for  embalming  or  preserving  dead  bodies;  hence 
the  discovery  of  it  is  of  itself  no  proof  of  poisoning. 

Carbonate  of  Zinc. — This  compound  does  not  appear  to  have 
any  poisonous  action  ;  and  it  would  probably  require  to  be  given  in 
large  quantity  to  produce  any  effect.  It  is  the  white  substance  which 
is  formed  on  the  metal  when  long  exposed  to  air  and  moisture.  Its 
effects  may  become  a  subject  of  investigation  as  a  matter  of  medical 
police,  since  zinc  is  now  much  used  for  roofing,  and  also  in  the  manu- 
facture of  water  pipes,  cans  and  cisterns.  (See  '  Ann.  d'Hyg. '  1837 
p.  281;  vol.  2,  p.  352;  also  'Edinburgh  Monthly  Journal,' Aug.  1850^ 
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p.  181.)  Its  effect  on  water  used  for  drinking  purposes  has  become 
a  sanitary  question,  especially  since  the  metal  has  been  employed 
for  the  making  of  cisterns. 


CHAPTER  50. 

POISONING  WITH    THE    COMPOUNDS    OF    1  RON.  —  SUIPHATB   AND  MUEIATE.  

SUBNITEATE    OF    BISMUTH.  PEARL-WHITE.          ARSENIC    IN  BISMUTH.  

CHROMIUM  COMPOUNDS.  BICHROMATE  OF  POTASH.  — CHROMATE  OF  LEAD. 

 COMPOUNDS  OF  THALLIUJL  POISONOUS  COIMPOUNUS  OF  OTKBB  METALS. 

— OSMIC  Acm. 

COMPOUNDS   OF  IKON. 

Sulphate  of  Iron.— Copperas. — This  compound  iias  been  on  several 
occasions  a,dministered  with  malicious  hitention.  One  death  was 
caused  by  it  in  1837-8,  and  another,  which  occurred  in  France,  was 
the  subject  of  a  criminal  trial  in  1869.  A  man  was  convicted  of 
having  killed  liis  wife  and  his  son  by  administering  to  them  sul- 
phate of  iron  in  coffee.  (Bouchardat,  '  Ann.  de  The'rap. '  1872,  p. 
146.)  It  is  not,  however,  an  active  ii-ritant.  A  girl  who  swal- 
lowed an  ounce  of  it  recovered,  although  slie  suffered  for  some 
hours  from  violent  pain,  vomiting,  and  iDurging.  (Christison,  '  On 
Poisons,'  p.  506.)  It  is  commonly  sold  under  the  name  of  green 
vitriol  or  copperas.  It  is  sometimes  given  as  an  abortive.  A  sus- 
picious case  is  reported,  in  which  a  woman,  far  advanced  in  preg- 
nancy, but  enjoying  good  health,  was  suddenly  seized  at  midnight 
with  vomiting  and  purging,  and  died  in  about  fourteen  hours.  The 
body,  which  had  been  buried,  was  disinterred,  and  iron  was  found 
in  large  quantity  in  the  viscera.  The  symptoms  are  not  always  of 
this  violent  kind.  In  a  case  which  occurred  to  M.  ChevaUier,  a 
man  gave  a  large  dose  of  sulphate  of  iron  to  his  wife.  There  was 
neither  cohc  nor  vomiting.  The  woman  lost  her  appetite,  but 
ultimately  recovered.  In  another  case,  reported  by  the  same 
authority,  a  woman  was  tried  and  convicted  of  poisoning  her  hus- 
band with  sulphate  of  iron  ;  but  in  consequence  of  the  great 
diversity  of  opinion  among  the  scientific  witnesses  at  the  trial,  re- 
specting the  poisonous  ijroperties  of  this  mineral  salt,  and  the  dose 
in  which  it  would  be  likely  to  operate  injuriously,  the  Com-t  and 
Jiuy  recommended  that  the  sentence  of  death  should  not  be 
carried  into  execution.  ('Ann.  d'Hyg.'  1851,  vol.  1,  p.  155  ;  '  Med. 
Gaz.'  1850,  vol.  45,  p.  640.)  The  reader  will  find  some  additional 
remarks  in  reference  to  the  action  of  the  sulphate  of  u'on  on  the 
body,  by  Orfila,  in  the  same  Journal,  1851,  vol.  2,  p.  337.  At 
the  Nottingham  Autumn  Assizes,  1869,  a  woman  of  the  name  of 
miey  was  indicted  for  administering  copperas  to  two  children. 
She  j)ut  the  substance  into  gruel.  It  gave  to  the  gruel  a  greenish 
colour  and  a  peculiar  taste,  wliich  led  to  tlie  discovery.  It  caused 
sickness,  but  no  other  seriovis  symjitonis.  As  there  was  no  evidence 
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of  an  intent  to  murder,  and  it  was  then  not  unlawful  to  administer 
poison  with  any  other  intent,  the  prisoner  was  acquitted.  This  salt 
has  been  much  used  for  criminal  purposes  in  France.  (See  '  Medical 
Gazette,'  vol.  47,  p.  307  ;  also  '  Ann.  d'Hyg.'  1850,  vol.  1,  pp.  180, 
416  ;  and  1851,  vol.  1,  p.  155  ;  vol.  2,  p,  337.)  Sulphate  of  iron  is 
said  to  have  proved  fatal  to  sheep.  It  had  been  mixed  with  the  pulp 
of  beet-root  for  cattle-food.  ('Med.  Times  and  Gazette,'  1863,  vol.  1, 
p.  511.) 

External  application. — A  case  which  seems  to  show  that  this 
substance  may  really  act  tlirough  the  skin,  has  been  reported  by 
Mr.  Moore,  of  York.  A  healthy  boy,  set.  14,  after  having  been 
employed  in  picking  crystals  from  the  vat  in  which  sulphate  of  iron 
was  set  to  crystallize,  was  attacked  with  headache  and  sickness. 
He  vomited  several  times,  felt  pains  in  the  calves  of  his  legs,  and 
colicky  pains  in  the  abdomen  ;  at  the  same  time  his  limbs  became 
contracted.  The  boy  had  previously  complained  that  the  liquor  of 
the  crystals,  into  which  he  was  constantly  dipping  his  hands,  had 
cracked  his  fingers.  In  the  covirse  of  a  week  or  ten  days,  these 
symptoms  disappeared  under  treatment.  ('  Med.  Gaz.'  vol.  30,  p. 
351.)  No  other  cause  could  be  assigned  tor  this  singular  attack 
than  the  frequent  contact  of  the  hands  with  a  saturated  solution 
of  the  green  sulphate  of  iron. 

Chemical  analysis. — This  substance  is  generally  met  with  in 
crystals  of  a  sea-green  colour.  It  is  readily  soluble  in  water.  1. 
Ferrocyanide  of  potassium  added  to  the  solution,  gives  a  greenish 
blue  precipitate,  becoming  of  a  deep  blue  by  exposure  to  the  air. 
2.  Sulphide  of  ammonium  gives  a  black  precipitate.  3.  Tincture  of 
galls,  a  blue  black.  Nitrate  of  baryta  will  show  the  presence  of  siil- 
phuric  acid.  In  organic  liquids  the  salt  may  be  obtained  by  dia- 
lysis in  a  state  fit  for  testing.    (See  p.  149. ) 

Muriate  of  Iron.  Tincture  of  perchlor  ide  of  Iron. — This  is  an  acid 
solution  of  peroxide  of  iron  with  alcohol.  It  is  of  a  deep  red 
brown  colour,  and  is  much  used  in  medicine.  Dr.  Christison  re- 
lates an  instance  in  which  a  man  by  mistake  swallowed  an  ounce 
and  a  half  of  this  liquid  :  the  symptoms  were  somewhat  like  those 
produced  by  hydrochloric  acid.  He  at  first  rallied,  but  died  in 
about  five  weeks.  The  stomach  was  found  partially  inflamed,  and 
thickened  towards  the  lesser  end.  This  salt  has  been  much  used 
for  criminal  purposes  in  France.  (See  'Medical  Gazette,'  vol.  47, 
p.  307  ;  also  'Ann.  d'Hyg.'  1850,  vol.  1,  pp.  180,  416  ;  and  1851, 
vol.  1,  p.  155,  vol.  2,  p.  337.)  A  case  was  reported  to  the  West- 
minster Medical  Society,  in  November  1842,  in  which  a  girl,  tet.  15, 
five  months  advanced  in  pregnancy,  swallowed  an  ounce  of  the 
tincture  of  muriate  of  iron  in  four  doses  in  one  day,  for  the  pur- 
pose of  inducing  abortion.  Great  irritation  of  the  whole  urinary 
.system  followed  ;  but  this  was  speedily  removed,  and  she  recovered. 
Another  case  of  recovery  from  a  large  dose  of  this  preparation  has 
been  reported  by  Mr.  Amyot.  A  healthy  married  woman  swallowed, 
by  mistake  for  an  aperient  draught,  one  ounce  and  a  half  of  the 


486 


TINCTURE  OF  MURIATE  OF  IRON. 


tincture  of  muriate  of  iron.  She  immediately  ejected  a  portion, 
and  violent  retching  continued  for  some  time.  There  was  great 
swelling  of  the  glottis,  with  cough,  and  difficulty  of  swallowing. 
These  symptoms  were  followed  by  heat  and  dryness  of  the  throat, 
with  a  pricking  sensation  along  the  course  of  the  gullet  and 
stomach  ;  and  in  the  afternoon  a  quantity  of  dark  grumous  blood 
was  vomited.  The  motions  were  black,  owing  doubtless  to  the 
action  of  sulphur  upon  the  metal.  In  about  a  month  the  patient 
was  perfectly  restored  to  health.  ( '  Provincial  Journal, '  April  7  and 
21,  1847,  p.  180.)  Another  case  of  recovery  from  a  large  dose  has 
been  reported  by  Sir  James  Murray.  The  patient,  set.  72,  swal- 
lowed by  mistake  three  ounces  of  the  tincture  in  a  concentrated 
state.  The  tongue  soon  became  swollen  ;  a  ropy  mucus  flowed 
from  the  mouth  and  nose  ;  there  was  croupy  respiration,  with  a 
sense  of  impending  suffocation.  The  pulse  was  feeble,  the  skin 
cold  and  clammy,  and  the  face  swollen  and  livid.  A  castor-oil 
mixture  brought  away  inky  evacuations,  and  the  patient  rapidly 
recovered.  ('Dub.  Med.  Press,'  Feb.  21,  1849.)  Tliis  liquid  has 
been  used  in  large  doses  for  the  purposes  of  criminal  abortion. 
From  the  occurrence  of  these  cases  of  recovery,  it  would  be  a 
mistake  to  infer  that  this  was  not  a  poisonous  compound.  The 
largeness  of  the  dose  has  commonly  led  to  early  vomiting,  and  the 
rejection  of  the  greater  part  of  the  acid  liquid.  Besides  it  varies 
much  in  strength,  and  unless  this  is  known  in  any  given  case,  it  is 
diflicult  to  draw  a  just  inference  from  the  quantity  actually  taken. 

Comparatively  small  doses  may  seriously  affect  pregnant 
women,  and  among  the  criminal  uses  to  which  tliis  preparation  ia 
put,  may  be  mentioned  that  of  procuring  abortion.  At  the  Lincoln 
Lent  Assizes,  1863  {Beg.  v.  Rumble),  a  druggist  was  convicted  of 
having  supplied  this  noxious  liquid  to  a  woman  with  the  intent  to 
procure  her  miscarriage.  He  directed  her  to  take  a  teaspoonful 
three  times  a  day,  and  at  the  same  time  prescribed  for  her  eight 
pills  a  day,  each  containing  half  a  grain  of  powdered  cantharides. 
Although  the  woman  had  taken  only  two  doses  of  the  tincture  of 
perchloride  of  iron,  she  suffered  from  severe  pain  over  the  whole 
of  the  abdomen,  with  violent  pain  in  the  region  of  the  stomach 
and  bladder ;  there  was  constant  vomiting  of  a  greenish-coloured 
matter,  and  great  pain  in  passing  her  urine.  The  quantity  of  urine 
secreted  was  small,  and  contained  much  blood.  TJiese  sjnnptoms 
were  in  great  part  due  to  the  cantharides.  The  proper  dose  of  the 
iron-tincture  is  from  ten  to  forty  minims.  Here  it  had  been 
greatly  exceeded,  without  any  lawful  excuse  on  the  part  of  thepre- 
scriber.  A  case  of  recovery  from  an  ounce  of  this  tincture  is 
quoted  in  the  '  Pharmaceutical  Journal '  (April  1869,  p.  605).  A 
woman,  set.  30,  swallowed  this  quantity.  She  suffered  from  vomit- 
ing and  purging,  the  motions  being  black.  Emetics  were  given, 
and  she  recovered  in  five  hours.  ('  Lancet,'  January  2,  1869, 
p.  9.) 

The  perchloride  of  iron  has  been  used  as  an  injection  in  uterine 
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diseases  ;  but  it  is  a  most  powerful  local  irritant,  and  in  one 
instance  it  caused  death  by  inducing  peritonitis.  The  symptoms 
were  rigors,  severe  vomiting,  and  abdominal  pain.  The  mucous 
membrane  of  the  uterus  was  stained  of  a  deep  black,  and  iron  was 
readily  detected  in  its  substance.  (' Amer.  Jour.  Med.  Sci.'  April 
1870,  p.  566.) 

Chemical  Analysis. — The  hydrochloric  acid  may  be  detected  by 
nitrate  of  silver  and  nitric  acid,  wliile  the  peroxide  of  iron  is  im- 
mediately indicated  by  a  precipitate  of  Prussian  blue,  on  adding  a 
solution  of  Ferrocyanide  of  potassium.  The  quantity  of  chloride 
present  may  be  determined  by  evaporation. 

(JOMPOaNDS  OF  BISMUTH. 

St(bnitrate  of  Bismuth.  Pearl-white.  Magistery  of  Bismuth. — 
This  substance,  in  a  dose  of  two  drachms,  caused  the  death  of  an 
adult  in  nine  days.  There  was  burning  pain  in  the  throat,  with 
vomiting  and  purging,  coldness  of  the  surface,  and  spasms  of  the 
arms  and  legs  ;  also  a  strong  metallic  taste  in  the  moiith.  On 
inspection,  the  throat,  larynx,  and  gullet  were  found  inflamed  ; 
and  there  was  inflammatory  redness  iia  the  stomach  and  throiigh- 
out  the  intestinal  canal.  (' Sobernheim,'  p.  336.)  In  a  case  men- 
tioned by  the  late  Dr.  Traill,  a  man  took  by  mistake  six  drachms 
of  the  subnitrate  in  divided  doses,  in  thi'ee  days.  He  suffered 
from  vomiting  and  pain  in  the  abdomen  and  throat,  but  finally  re- 
covered. (•  Outlines,'  p.  115.)  These  cases  are  sufficient  to  prove 
that  a  substance  very  slightly  soluble  in  water,  may  exert  a  power- 
fully poisonous  action  on  the  human  system. 

The  oxide  and  subnitrate  of  bismuth,  owing  to  imperfect  wash- 
ing, are  frequently  contaminated  with  arsenic  in  the  form  of  ar- 
senic acid.  The  symptoms  produced  by  large  doses  have  closely 
resembled  those  caused  by  arsenic,  and  as  the  medicinal  subnitrate 
generally  contains  arsenic,  the  symptoms  may  have  been  on  some 
occasions  due  to  this  impurity,  as  in  the  following  cases.  The 
first  occurred  to  Dr.  Fullerton,  of  Ohio.  A  physician  in  a  neigh- 
bouring State  had  occasion  to  place  himself  upon  a  treatment  of 
subnitrate  of  bismuth.  After  a  day  or  two  he  became  aware  of 
puffiness  about  his  eyes  and  gastro-intestinal  irritation.  These 
symptoms  soon  became  so  pronounced  that,  knowing  of  no  other 
possible  cause  for  them  than  the  bismuth,  he  discontinued  its  use, 
whereupon  they  subsided,  but  reappeared  upon  a  renewal  of  the 
medicine.  He  then  submitted  a  sample  of  the  bismuth  to  a  chemist, 
who,  upon  analysis,  detected  in  it  the  presence  of  a  formidable  pro- 
portion of  arsenic. 

Dr.  L.  Hebert  records  ('Le  Mouvement  Medical,'  Nov.  22,  1873) 
the  case  of  an  infant  to  whom  the  subnitrate  of  bismuth  was  given 
for  a  severe  diarrhoea.  Instead  of  being  benefited  by  the  remedy, 
the  child  presented  symptoms  of  poisoning  ;  on  analysis  the  medi- 
cine was  found  to  contain  arsenic.  ('  Amer.  Jour.  Med.  Sci.'  Jan. 
1874.) 
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The  ores  of  bismuth  generally  contain  arsenic,  and  in  preparing 
the  subnitrate  for  medicinal  use,  sufficient  care  is  not  taken  to 
remove  the  whole  of  the  poison.  I  found  arsenic  in  comparatively 
large  proportion  in  samples  obtained  from  three  respectable  retail 
druggists.  Only  two  specimens  out  of  five  were  free  from  this 
poison.  The  arsenic  may  be  detected  by  dissolving  the  subnitrate 
in  pure  hydrochloric  acid  slightly  diluted,  and  introducing  it  into 
Marsh's  apparatus.  The  arsenical  flame  is  apparent  on  combustion, 
and  the  usual  deposits  may  be  obtained  on  glass  and  porcelain. 
The  products  of  combustion  may  be  collected  and  tested  by  the 
processes  described  at  p.  327.  Bettendorff's  test  may  also  be  ap- 
plied to  a  suspected  sample  (see  ante,  p.  311).  This  impm-ity  in 
the  subnitrate  may  modify  a  conclusion  respecting  the  presence  of 
traces  of  arsenic  in  a  body  when  bismuth  has  been  administered 
medicinally.  (See  'Brit,  and  For.  Med.  Chir.  Rev.'  Oct.  1858.) 
A  case  in  wliich  a  serious  mistake  was  thus  made  {State  of  Vir- 
ginia V.  Lloijd,  1872),  is  recorded  by  Dr.  Reese.  On  a  charge  of 
murder  by  poison,  a  fraction  of  a  grain  of  arsenic  was  found  in  the 
liver  of  the  deceased.  In  the  defence  it  was  attributed  to  impurity 
in  the  subnitrate  of  bismuth,  which  had  been  administered  before 
death.  The  bismuth  was  examined,  and  found  to  contain  arsenic. 
The  prisoner  was  acquitted. 

Analysis. — The  subnitrate  is  a  whitish  chalky-looking  uncrystal- 
line  powder  insoluble  in  water,  dissolved  by  hydrocliloric  acid,  and 
again  precipitated  white  by  dilution  with  water  :  the  wlaite  precipi- 
tate is  insoluble  in  tartaric  acid,  and  is  blackened  by  a  solution  of 
sulphuretted  hydrogen,  or  by  sulphide  of  ammonium.  A  solution 
of  this  substance  in  nitric  acid  gives  no  precipitate  with  diluted  sul- 
phuric acid. 

COMPOUNDS  OF  OHROMIXTM. 

Bichromate  of  Potash.  Symptoms  and  appearances. — Well- 
observed  instances  of  poisoning  by  this  compound,  which  is  now 
extensively  used  in  the  arts,  are  rare  ;  and  therefore  the  details  of 
the  following  case,  communicated  to  the  '  Medical  Gazette,'  vol.  33, 
p.  734,  by  Mr.  Wilson,  of  Leeds,  are  of  practical  interest.  A  man, 
aged  sixty-four,  was  found  dead  in  his  bed  twelve  houi's  after  he 
had  gone  to  re.st ;  he  had  been  heard  to  snore  loudly  during  the 
night,  but  this  had  occasioned  no  alarm  to  liis  relatives.  When 
discovered,  he  was  Ijdng  on  liis  left  side,  liis  lower  limbs  being  a 
little  drawn  vip  to  his  body  ;  his  countenance  was  pale,  placid,  and 
composed  ;  eyes  and  mouth  closed  ;  pupils  dilated  ;  no  dischai'ge 
from  any  of  the  outlets  of  the  body ;  no  marks  of  vomiting  or 
purging,  nor  any  stain  upon  his  hands  or  person,  or  upon  the  bed 
linen  or  furniture.  The  surface  was  moderately  warm.  Some  dj'^e- 
stufF,  in  the  form  of  a  black  powder,  was  found  in  liis  pocket. 
On  inspection,  the  brain  and  its  membranes  were  healthy  and 
natural;  there  was  neither  congestion  nor  effusion  in  any  part. 
The  thoracic  viscera  were  equally  healthy,  as  well  as  those  of  the 
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abdomen,  with  the  exception  of  the  liver,  which  contained  several 
hydatids.  A  pint  of  a  turbid,  inky-looking  fluid  was  found  in  the 
stomach.  The  mucous  membrane  was  red  and  very  vascular,  par- 
ticularly at  the  luiion  of  the  greater  end  with  the  gullet ;  this  was 
ascribed  to  the  known  intemperate  habits  of  the  deceased.  In  the 
absence  of  any  obvious  cause  for  death,  poison  was  suspected  ;  and 
on  analyzing  the  contents  of  the  stomach  they  were  found  to  contain 
bicliromate  of  potash.  The  dye-powder  taken  from  the  man's 
pocket  consisted  of  this  salt  mixed  with  cream  of  tartar  and  sand. 
It  is  worthy  of  remark  that  there  was  neither  vomiting  nor  purging. 
The  salt  does  not  appear  to  have  operated  so  much  by  its  irritant 
properties  as  by  its  indirect  effects  on  the  nervous  system.  This, 
however,  is  by  no  means  an  unusual  occurrence,  even  with  irritants 
far  more  powerful  than  the  bichromate  of  potash.  A  case  has  been 
communicated  to  me  by  Mr.  Bishop,  of  Kirkstall,  in  which  a  boy 
recovered  from  the  effects  of  a  dose  of  tliis  salt  only  after  the  lapse 
of  four  months.  The  first  symptoms  were  pain,  vomiting,  dilated  and 
fixed  pupUs,  cramps  in  the  legs,  and  insensibility.  His  recovery  was 
due  to  early  treatment.  (See  '  Guy's  Hosp.  Rep.'  Oct.  1850,  p.  214.) 

Another  case  in  which,  owing  to  timely  and  proper  treatment,  a 
man,  eet.  37,  recovered  from  a  large  dose  of  tliis  salt,  has  been  com- 
municated to  me  by  Dr.  H.  C.  Andrews  (July  1869).  It  seems  that 
with  suicidal  intent,  the  man  swallowed  about  two  ounces  of  the 
bichromate  in  solution,  mixed  with  pearlash.  In  about  two  hours 
he  was  seen  by  Dr.  Andrews,  and  he  was  then  apparently  in  a  dying 
state.  He  was  suffering  chiefly  from  severe  cramps,  the  pupils  were 
dilated,  the  pulse  was  scarcely  perceptible,  and  there  was  vomiting 
and  purging  of  greenish-coloured  evacuations.  The  stomach-pump 
was  used,  and  olive-oil  and  diluents  were  given.  In  about  nine 
hours  the  urgent  symptoms  abated,  and  the  man  complained  only  of 
great  pain  in  the  shoulders  and  legs.  There  was  no  gastric  irrita- 
tation  nor  tenderness  of  the  abdomen.  He  was  discharged  cured  at 
the  end  of  a  week.  In  a  case  which  occurred  to  Dr.  Schrader,  a 
woman,  tet.  24,  died  from  the  effects  of  this  salt  taken  for  the  pur- 
pose of  procuring  abortion.  The  symistoms  were  those  of  an  irri- 
tant— severe  pain,  vomiting,  and  purging.  (Horn's  '  Vierteljahrs- 
schrift,'  1866,  vol.  2,  p.  113.  See  also  'Brit.  Med.  Journal,'  March 
1875,  p.  405.) 

There  can  be  no  doubt  that  bichromate  of  potash  is  an  active 
poison.  Mr.  West  has  published  a  case  from  which  it  appears  that 
a  medical  man,  who  had  inadvertently  tasted  a  solution  of  it,  suf- 
fered from  severe  symptoms  resembling  those  of  Asiatic  cholera. 
('Provincial  Joiu-n.'  Dec.  24,  1851,  p.  700.)  _  Mr.  Wood,  of  St. 
Bartholomew's  Hospital,  has  furnished  me  with  the  particulars  of 
a  case  in  which  two  drachms  of  this  substance  destroyed  the  life  of 
a  woman  in  four  hours.  In  the  first  two  hours  she  suffered  from 
violent  vomiting  and  purging,  the  vomited  matters  being  of  a  yellow 
colour.  When  admitted  she  was  in  a  dying  state,  pulseless,  uncon- 
scious, and  breathing  slowly  with  great  effort.    The  sldn  was  cold ; 
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the  lower  hp  swollen  and  purple,  and  the  tongue  swollen.  The 
chief  appearances  were  a  dark  and  liquid  state  of  the  blood;  the 
mucous  membrane  of  the  stomach  was  in  great  part  destroyed,  of  a 

uSne;  .Tn^nf  n        /^^^^^^^^  P"^P^«'        duodenum  at  its 

upper  part  of  a  florid  red  coloui-,  and  at  its  lower  part  much  corru- 
gated, as  well  as  the  upper  half  of  the  jejunum. 

Dr.  -Baer  of  Baltunore,  has  reported  the  following  case.  A  man, 
m  drawing  ofi  a  solution  of  the  bicliromate  by  a  syi^hon,  accident- 
ally received  a  small  quantity  into  his  mouth.  In  a  few  minutes  he 
perceived  great  heat  in  the  tliroat  and  stomach,  and  this  was  fol- 
lowed by  violent  vomiting  of  blood  and  mucus.  The  vomiting 
continued  incessantly  until  his  death,  which  took  place  in  five  hours. 
Un  dissection  the  mucous  membrane  of  the  stomach,  duodenum,  and 
about  one-hfth  of  the  jejunum,  was  destroyed  in  patches.  (Beck's 
Med.  Jur.'  p.  823.)  In  this  case  the  salt  acted  as  a  corrosive 
irritant. 

The  bichromate,  in  a  state  of  fine  powder  or  in  a  saturated  solu- 
tion has  a  local  UTitant  action  on  the  skin  and  on  parts  from  which 
the  skin  has  been  removed.  It  produces  sores,  affecting  chiefly  the 
hands  and  exposed  parts  of  the  face.  Thii-ty  gi-ains  of  this  salt 
introduced  into  a  wound  in  the  back  of  a  dog,  produced  vomitincr 
paralysis  of  the  liind  legs,  and  death  in  eleven  hours.  ('  Brit,  and 
For.  Med.  Rev.'  1839,  vol.  U,  p.  506).  The  chromate  of  potash  also 
has  a  poisonous  action,  but  the  green  oxide  of  chromium  is  inert 
according  to  Dr.  Berndt  (loc.  cit).  Chromic  acid  is  a  powerful  cor- 
rosive poison,  destroying  all  organic  textures.  (Dr.  DougaU, 
'Pharm.  Joum.' Jan.  1872,  p.  568.) 

_  2Vea^me5ii.— Besides  emetics,  carbonate  of  magnesia  or  chalk, 
mixed  upm  a  cream  with  milk,  or  albumen  and  water,  should  be  given. 

Analysis.~Th.\s  is  an  acid  salt,  readily  distinguished  from  all 
the  other  metallic  poisons  by  its  crystals  having  a  deep  orange-red 

colour.  They  generally  assume  the 
shape  of  long  four-sided  tables,  and 
sometimes  a  lengthened  i^rismatic 
form.    (See  fig.  38.) 

The  salt  is  soluble  in  water,  and 
the  solution  has  a  rich  orange-red 
colour.  It  has  an  acid  reaction,  and 
may  be  readily  identified  by  the 
following  tests :  1.  Nitrate  of  silver 
gives  a  deep  red  precipitate.  2.  Ace- 
tate of  lead  gives  a  bright  yellow  pre- 
cipitate. 3.  Nitrate  of  baryta,  a  pale 
yellow ;  and,  4.  Sulphuretted  hydro- 
gen gas  gives  a  green  precijiitate. 
Boiled  Avith  alcohol  and  sulphuric 
Crystals  of  bicliromate  of  potasii,  acid  it  yields  a  green  precipitate  of 

magnified  30  diameters.  Tticjy  have  „f  U",..^,^,   

a  deep  orange-red  colour.  oxide  ot  cliromium.  J^romorgamc 

liquids  it  may  be  readily  separated 

by  dialysis.    (See  p.  149. ) 


Fig.  38. 
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CHROMATB  OF  LEAD. 

This  is  a  rich  yellow  or  orange-coloured  compound,  very  much 
used  as  a  pigment  in  the  arts.  Although  seen  in  every  colour- 
shop,  it  is  rare  to  hear  of  any  accident  arising  from  its  use.  It  is 
said  to  have  been  used  for  colouring  lozenges  and  other  articles  of 
confectionery,  hwt  if  ill  effects  have  followed,  they  have  probably 
been  set  down  to  other  causes. 

Dr.  Von  Linstow,  of  Ratzeburg,  has  recently  reported  the  cases 
of  two  children,  under  four  years  of  age,  in  which  this  compound 
destroyed  life.  They  had  been  playing  with  some  substances  made 
to  look  like  bees,  consisting  of  gum  tragacanth,  coloured  with 
chromate  of  lead.  They  ate  a  number  of  them.  In  two  or  three 
hours  they  were  seized  with  violent  vomiting  and  great  prostration 
of  strength.  The  matter  at  first  thrown  up  had  a  yellowish  colour. 
The  children  were  flushed  in  the  face,  complained  of  much  thirst,  and 
were  very  restless.  There  was  no  diarrhoea,  and  no  complaint  of 
pain.  On  the  day  following,  the  younger  child  had  slight  purging, 
with  convulsions,  and  died  on  the  second  day.  The  elder  was  list- 
less and  almost  unconscious ;  the  face  hot  and  flushed  ;  the  skin  of 
the  breast  and  abdomen  erythematous  ;  the  pulse  irregular  ;  great 
tliirst,  with  diflS.cult}'-  of  swallowing.  He  passed  into  a  state  of 
collapse,  and  died  on  the  fifth  day. 

On  inspection  of  the  younger  child,  the  mucous  membrane  of 
the  stomach  was  found  thickened  and  swollen,  with  a  number  of  red 
points  scattered  over  it,  some  of  them  in  groups.  Near  the  cardia 
it  had  a  pale  yellow  colour.  The  lungs  and  brain  were  much  con- 
gested.   In  the  elder  child  the  appearances  were  similar. 

On  analysis,  no  trace  of  chromate  of  lead  or  of  lead  could  be 
detected.  There  were  slight  traces  of  copper,  to  which  no  impor- 
tance could  be  attached.  (Eulenberg,  '  Vierteljahrs.'  1874,  vol.  1, 
p.  607.)  It  is  remarkable  that  no  trace  of  lead  was  found  in  the 
tissues.  The  quantity  of  chromate  taken  could  not  have  been 
large,  and  there  had  been  much  vomiting.  Its  action  in  some 
respects  resembled  that  of  a  corrosive  ;  it  was  wholly  unlike  that 
of  a  salt  of  lead. 

Analysis. — This  compound  would  be  in  general  recognized  by 
its  brilliant  yellow  coloiir,  its  complete  insolubility  in  water,  and 
its  solubility  in  nitric  acid,  with  the  effect  produced  by  sulphuretted 
hydrogen  on  the  nitrate  of  lead  formed. 

COMPOUNDS  OF  THALLIUM. 

The  salts  of  this  metal  are,  according  to  M.  Paulet,  highly 
poisonous,  although  tlais  does  not  appear  either  from  his  own 
statement  of  their  ett'ects,  or  from  the  experiments  of  M.  Lamy. 
M.  Paulet  found  that  a  dose  of  fifteen  and  a  half  grains  of  car- 
bonate of  thallium  killed  a  rabbit  in  a  few  hours.  The  animal 
suffered  from  disturbance  of  breathing,  loss  of  muscular  power, 
and  general  trembling  of  the  limbs  ;  it  appeared  to  die  asphyxiated. 
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Lamy  dissolved  seventy-five  grains  of  the  sulphate  in  milk,  and 
he  found  that  this  quantity  sufficed  to  destroy  two  hens,  six  ducks, 
two  puppies,  and  a  middle-sized  bitch.  The  prominent  symptoms 
m  the  dogs  were  oppression  of  breathing,  salivation,  griping  pains 
in  the  abdomen,  the  body  being  drawn  up,  with  trembling  and 
convulsions  of  the  limbs,  followed  by  paralysis.  Vomiting  and 
purging  are  not  described  among  the  symptoms.  Two  of  the 
puppies  did  not  die  until  four  days  after  they  had  taken  the 
poison.  On  opening  the  bodies  of  the  animals,  Lamy  states  that 
there  was  no  mark  of  inflammation  or  other  striking  post-mortem 
appearance.  In  one  experiment  he  found  that  a  puppy  died  in  forty 
houi's  from  a  dose  of  one  grain  and  a  half  of  the  sulphate  of  thal- 
lium.   ('  Chem.  News,'  Sept.  12  and  19,  1863.) 

The  salts  are  soluble,  colourless,  and  nearly  tasteless,  and  there- 
fore may  be  easily  administered.  They  have  been  found  to  operate 
tlirough  the  skin  and  cellular  membrane  by  absorption. 

The  statements  of  MM.  Lamy  and  Paulet  are  not  in  accord- 
ance with  the  views  of  the  discoverer  of  the  metal.  Dr.  Crookes. 
Although  much  exposed  to  the  action  of  the  fiunes,  the  metallic 
vapour  produced  no  particular  eflects  upon  him.  He  also  swal- 
lowed a  grain  or  two  of  the  salts  without  injury.  These  have  a 
local  action  on  the  hair  and  skin,  staining  the  former,  and  render- 
ing the  latter  yellow  and  horny.  ('  Chem.  News,'  October  3,  1863, 
p.  161.) 

Analysis. — The  late  Dr.  Bence  Jones  found  that  the  most 
certain  niethod  of  detecting  thallium  or  its  salts,  when  used  as 
poisons,  is  to  dry  and  burn  the  viscera.  By  the  aid  of  spectrum- 
analysis,  the  green  band  indicative  of  thallium  will  manifest  itself 
in  the  spectrum  from  the  smallest  quantity  of  the  metal  contained 
in  the  incinerated  residue  or  in  the  di'ied  liver. 

The  liistory  of  thallium  as  a  poison  is  at  present  very  incomplete. 
The  above  facts  fall  to  show  that  it  is  an  energetic  substance. 

SALTS  OF  PLATINUM,  PALLADIUM,  AJND  OTHER  METALS. 

The  salts  of  Platinum,  Palladium,  Iridium,  BJiodhim,  Osmium, 
Cobalt,  Nickel,  Manganese,  Cerium,  and  Uranium,  also  possess  an 
irritant  action,  partly,  however,  depending  on  the  acids  with  which 
they  are  combined.  They  are  products  of  art  not  met  with  in  com- 
mon life  ;  and,  so  far  as  I  can  ascertain,  they  have  never  been  taken 
as  iDoisons  by  man.  It  is  unnecessary,  therefore,  to  occupy  space  by 
detailing  the  chemical  processes  whereby  they  may  be  identified ; 
these  will  be  found  fully  described  in  all  works  on  chemistry. 

Osm,ic  Acid  (from  ot/uy,  odour). — This  is  a  compound  of  the 
metal  osmium  with  oxygen.  Although  called  an  acid,  it  does  not 
redden  litmus  when  dissolved  in  water.  It  has  a  remarkably  pun- 
gent and  acrid  odour,  resembling  that  of  the  chloride  of  sulphur. 
It  has  an  acrid,  burning  taste,  and  in  a  vaporous  state,  which  it 
easily  assumes,  it  is  most  irritating  to  tlie  eyes  and  lungs,  exciting 
severe  cough  and  expectoration,  rendering  irrespu-able  a  large 
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quantity  of  air.  Its  action  is  that  of  an  irritant,  and,  like  the 
vapour  of  nitric  acid,  if  breathed,  it  would  produce  similar  effects 
on  the  lungs,  leading  to  death.  Gmelin  describes  it  as  a  poison  to 
animals.  Its  effects  on  man  are  unknown.  Osw,ic  acid  is  a  white, 
translucent,  crystalline  substance — soft,  like  wax,  at  a  moderate 
heat.  It  melts,  boils,  and  evaporates  below  212°,  and  it  may  be 
obtained  by  condensation  of  the  vapour  in  transparent  crystalline 
prisms.  It  is  slowly  dissolved  by  water.  The  solution  has  a  strong 
odour  and  taste,  and  stains  the  skin  black. 

COMPOUNDS  OF  TIN". 

The  only  preparations  of  this  metal  which  require  to  be  noticed 
as  poisons  are  the  Chlorides  or  M^iriates,  a  mixture  of  which  is  ex- 
tensively used  in  the  arts,  under  the  name  of  Dyer's  Spirit.  The 
salts  may  exist  in  the  form  of  whitish -yellow  crystals  ;  but  more 
commonly  they  are  met  with  in  a  strongly  acid  solution  in  water. 
They  are  irritant  poisons ;  but  so  seldom  used  as  such,  that  only 
one  death  occiirred  in  England  and  Wales  during  a  period  of  two 
years. 

COMPOUNDS  OF  SILVEK. 

Nitrate  of  Silver.  Lionar  Caustic.  Lapis  Infernalis.  — This  sub- 
stance, wliich  is  commonly  met  with  in  smaU  sticks  of  a  white  or 
dark  grey  colour,  is  readily  soluble  in  distilled  water ;  in  common 
water  it  forms  a  milky  solution.  It  acts  locally  as  a  powerful  cor- 
rosive, destroying  all  the  organic  tissues  with  wliich  it  comes  in 
contact.  There  are  several  cases  on  record,  in  which  it  has  proved 
fatal  in  the  human  subject ;  one  of  these  occurred  in  1837-8,  but 
the  particulars  are  unknown.  The  symptoms  come  on  immediately, 
and  the  whitish  flaky  matter  vomited  is  rendered  dark  by  exposure 
to  light.  The  presence  of  dark-coloured  spots  on  the  skin  will  also 
indicate  the  natvire  of  the  poison.  In  September  1861,  a  woman, 
set.  51,  died  in  three  days  from  the  effects  of  taking  a  six-ounce 
mixture  containing  fifty  grains  of  nitrate  of  silver  (lunar  caustic) 
given  in  divided  doses.  She  vomited  a  brownish-yellow  fluid  before 
death.  The  stomach  and  intestines  were  found  inflamed.  It  is 
stated  that  silver  was  found  in  the  substance  of  the  stomach  and 
liver.  A  well-marked  case  of  poisoning  with  this  substance  occurred 
to  Mr.  Scattergood.  A  portion  of  a  stick  of  lunar  caustic  dropped 
down  the  throat  of  a  child  aged  fifteen  months.  In  spite  of  treat- 
ment, the  child  died  in  six  hours,  in  violent  convulsions.  ('  Brit, 
Med.  Jouni.'May  27,  1871;  and  '  Amer.  Journ.  Med.  Sci.' July 
1871,  p.  287.)  Tn  the  treatment  of  these  cases,  a  solution  of  chloride 
of  sodium  with  albumen  or  milk  should  be  freely  given. 

COMPOUNDS  OP  GOLD. 

Perchloride. — This  is  the  only  preparation  of  gold  which  requires 
notice.  It  is  a  powerful  irritant  poison,  acting  locally  like  the 
nitrate  of  silver.  Nothing  is  known  of  its  effects  on  the  human 
subject ;  but  in  administering  it  to  animals,  Orfila  found  extensive 
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inflammation,  and  even  ulceration,  of  the  mucous  membrane  of  the 
stomach.  Toxicologie,'  vol.  2,  p.  30.)  The  metal  is  absorbed 
and  carried  into  the  tissues,  but  its  poisonous  action  appears  to  be 
wholly  independent  of  absorption. 
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CHAPTER  51. 

ACTION   OF   VEGETABLE   lEElTANTS. — SAVIK.  SYMPTOMS    AND  APPEAEANCES. 

 OIL    OF    SAVIN.  ITS    PEOPEETIES.  CEOTON    SEEDS    AND    OIL. — FATAL 

EFFECTS.  THE    PHYSIC-NUT,    OB    JATHOPHA    CUECAS.  CAPSICUM.  CHAE- 

LOCK,   OE   "WILD    MUSTAED. — ITS    EREITANT    PEOPEETIES    ON  CATTLE.  

GBLSEMIUM  SEMPEE-VIRENS.  YELLOW  JASMINE. 

The  poisonous  substances  of  an  irritant  nature  which  belong  to  the 
vegetable  kingdom,  are  very  numerous  as  a  class  ;  but  it  will 
here  be  necessary  to  notice  only  those  which  have  either  caused 
death,  or  given  rise  to  accidental  poisoning.  The  true  vegetable 
irritants,  soon  after  they  are  swallowed,  produce  severe  pain  in 
the  abdomen,  accompanied  by  vomiting  and  purging.  There  are 
rarely  any  cerebral  symptoms,  and  no  convulsions. 

Tt  must  be  admitted,  however,  that  the  operation  of  many  of 
them  is  by  no  means  clearly  defined.  Stupor,  delirium,  and  convul- 
sions have  been  occasionally  observed  as  secondary  effects ;  hence  the 
distinction  between  some  vegetable  irritants  and  those  wliich  are 
assigned  to  the  neurotic  class  is  purely  arbitrary.  Fm-ther  expe- 
rience may  hereafter  lead  to  a  better  knowledge  of  their  modus 
operandi,  and  to  an  improved  classification.  One  circumstance  is 
worthy  of  remark.  The  effects  of  neurotic  poisons  can  commonly 
be  traced  to  the  presence  of  a  poisonous  alkaloid  in  the  vegetable. 
Among  the  irritants,  the  effects  appear  to  be  frequently  due  to  the 
presence  of  an  acrid  oil  or  resin. 

Some  of  the  vegetable  irritants  act  especially  on  the  bowels, 
and,  in  mild  doses,  are  safely  used  as  purgatives.  In  large  doses 
they  produce  violent  purging,  and  in  old  and  young  persons  are  apt 
to  cause  death  by  exhaustion.  There  are,  however,  but  few  in- 
stances recorded  of  their  fatal  action  on  the  human  body  ;  and  the 
little  that  is  known  concerning  their  operation  as  poisons,  is  chiefly 
derived  from  experiments  performed  on  animals._  The  changes 
found  after  death  are  confined  to  irritation  and  inflammation  of 
the  alimentary  canal.    These  substances  (if  we  except  Savin)  are 
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rarely  resorted  to  by  the  suicide  or  miirderer — for  large  doses  are 
required,  and  their  fatal  operation  even  in  these  cases  is  rendered 
uncertain  by  the  circumstance  that  they  excite  vomiting,  and  are 
then  commonly  expelled  from  the  stomach. 

Treatment. — In  cases  of  poisoning  by  the  vegetable  irritants, 
emetics  and  purgatives  (castor  oil)  or  injections  should  be  freely 
employed,  and  when  the  poisonous  vegetable  is  expelled,  anti- 
phlogistic measures  may  be  used. 

SAVIN.    JUNIPEKUS  SABINA. 

This  is  a  well-known  plant,  the  leaves  or  tops  of  which  contain 
an  irritant  poison  in  the  form  of  an  acrid  volatile  oil  of  a  peciiliar 
terebinthinate  odour.  They  exert  an  irritant  action,  both  in  the 
state  of  infusion  and  powder.  They  yield  by  distillation  about 
three  per  cent,  by  weight  of  a  light  yellow  oil,  on  which  the 
irritant  properties  of  the  plant  depend.  The  powder  is  sometimes 
used  in  medicine  in  a  dose  of  from  five  to  twenty  grains.  Savin  is 
not  often  taken  as  a  poison  for  the  specific  purpose  of  destroying 
life  ;  but  tliis  is  occasionally  an  indirect  result  of  its  use,  as  a 
popular  means  for  procuring  abortion,  and  it  therefore  demands 
the  attention  of  a  medical  jurist.  From  cases  which  have  been  re- 
ferred to  me,  I  believe  that  poisoning  by  it  is  more  frequent  than 
is  commonly  supposed. 

Symptoms  and  appearances. — From  the  little  that  is  known  of 
its  effects,  savin  acts  by  producing  violent  pain  in  the  abdomen, 
vomiting  and  strangury.  Purging  is  not  so  common  an  effect  as 
with  other  irritants.  Salivation  is  sometimes  present.  After  death, 
the  guUet,  stomach,  and  intestines,  as  well  as  the  kidneys,  have  been 
found  either  much  inflamed  or  highly  congested.  There  is  no  proof 
of  its  having  any  action  as  an  abortive,  except,  like  other  irritants, 
by  causing  a  violent  shock  to  the  system,  under  which  the  uterus 
may  expel  its  contents.  Such  a  result  can  never  be  obtained  with- 
out placing  in  jeopardy  the  life  of  a  woman  ;  and  when  abortion 
follows,  she  generally  falls  a  victim.  On  the  other  hand,  a  woman 
may  be  killed  by  the  poison  without  abortion  ensuing.  Out  of 
four  fatal  cases  of  the  administration  of  savin  and  other  druo-s  for 
the  purpose  of  procuring  abortion,  the  mother  died  undelivered  in 
three,  and  in  the  fourth  instance,  the  child  died  soon  after  it  was 
bom.  When  the  vomiting  and  purging  are  very  severe,  abortion 
may  be  expected  to  follow. 

The  strong  local  irritant  properties  of  the  leaves,  which  depend 
on  the  essential  oil,  are  well  known,  from  the  uses  of  savin-oint- 
ment in  pharmacy.  The  plant  grows  extensively  in  country 
places,  and  is  easily  accessible  to  the  evil-disposed.  It  does  not 
appear  to  have  attracted  much  notice  on  the  continent,  for  Orfila  is 
silent  on  poisoning  by  this  substance,  except  in  so  far  as  it  affects 
dogs.  Two  cases  of  its  fatal  effects  in  the  human  female  were 
communicated  to  Sir  R.  Christison.  In  one,  a  dose  of  the  stronw 
infusion  was  twice  taken  by  a  woman  for  inducing  abortion.  She 
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suffered  from  severe  pain  and  strangury,  aborted,  and  died  five 
days  afterwards.  On  inspection  there  was  extensive  peritoneal  in- 
flammation, with  the  effusion  of  fibrinous  flakes  ;  the  inside  of  the 
stomach  was  red,  with  patches  of  florid  extravasation.  The  con- 
tents had  a  green  colour,  and  savin  was  proved  to  be  present  by 
the  aid  of  the  microscope.  In  the  second  case  a  girl  was  seized 
with  violent  colicky  pains,  vomiting,  tenesmus,  difficulty  in  pass- 
ing urine,  and  fever.  After  suffering  several  days,  she  died.  The 
stomach  and  intestines  were  inflamed  ;  the  former  was  in  some 
parts  black,  and  at  the  lower  curvature,  perforated.  A  greenish 
powder  was  also  found  in  this  case,  and  when  washed  and  dried, 
it  had  the  pungent  odour  and  taste  of  savin. 

Although  it  is  not  considered  that  savin  has  a  direct  tendency 
to  produce  abortion,  it  appears,  from  its  therapeutic  employment 
in  chlorosis  and  amenorrhoea,  to  aflect  the  uterus.  The  dried 
powder,  which,  owing  to  the  loss  of  volatile  oil,  is  less  energetic 
than  the  fresh  tops,  is  given  in  doses  of  from  five  to  fifteen  grains. 
The  medicinal  dose  of  the  essential  oil  is  commonly  from  two  to 
six  drops.  The  infusion  and  decoction,  which  are  sometimes  used 
for  the  expulsion  of  worms,  are  less  energetic  than  the  fresh  tops, 
because  they  cannot  be  prepared  without  giving  rise  to  a  loss  of 
the  volatile  oil.  The  oil  is  not  so  irritant  as  it  is  commonly  sup- 
posed to  be  ;  but  in  those  cases  in  which  it  has  been  said  to  pro- 
duce no  injurious  effects  in  large  doses,  it  is  j)robable  that  it  was 
much  adulterated. 

A  well-marked  case  of  poisoning  by  the  tops  of  savin  was  re- 
ferred to  me  in  May  1845.  The  deceased,  a  healthy  woman,  had 
reached  about  the  seventh  month  of  her  pregnancy.  She  was  veiy 
well  on  the  Friday,  but  was  seized  with  vomiting  on  the  Saturday  ; 
she  stated  that  she  had  taken  nothing  to  produce  it.  The  vomiting 
continued  throughout  Sunday,  and  was  of  a  green  colour.  She 
was  first  seen  by  a  medical  man  on  Sunday  evening.  The  symp- 
toms were  those  of  inflammation  of  the  stomach  and  bowels,  vnth 
great  anxiety,  and  the  pulse  150.  The  green  colour  of  the  vomited 
matter  was  at  first  supposed  to  be  owing  to  altered  bile.  The  vomit- 
ing appears  to  have  continued  at  intervals,  but  it  does  not  seem  that 
there  was  any  violent  purging.  Labour  came  on  on  Wednesday. 
The  child  was  born  living,  but  soon  died  ;  the  woman  herself  died 
on  the  Thursday,  i.e.  five  days  after  having  taken  the  poison,  for 
there  was  no  proof  that  any  savin  could  have  been  taken  after 
Saturday.  On  inspection,  the  brain  was  healthy,  the  lungs  were 
healthy,  except  that  the  air-tubes  had  a  dark  red  colour,  the  heart 
was  flabby,  and  the  blood  was  generally  fluid.  The  lining  mem- 
brane of  the  gullet  was  reddened,  and  had  on  it  ecchymosed 
patches.  One  half  of  the  mucous  membrane,  from  the  cardiac 
orifice  upwards,  presented  a  dark  red  arborescent  injection,  ^vith 
slight  patches  of  ecchymosis  ;  there  was  no  erosion  or  ulceration. 
In  the  stomach  a  large  patch  of  redness,  about  three  inches  in 
length,  extended  from  the  greater  curvature  towards  the  pylorus. 
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The  vessels  of  the  mucous  membrane  were  considerably  injected, 
forming  infdtrated  patches,  especially  about  the  lesser  curvature, 
extending  towards  the  cardiac  end  ;  but  there  was  no  ulceration  or 
erosion.  The  stomach  contained  nearly  eight  ounces  of  a  greenish 
fluid,  of  the  appearance  and  consistency  of  green-pea  soup.  By 
examining  a  portion  of  the  washed  vegetable  substance  under  a 
microscope,  and  by  drying  a  portion,  rubbing  it,  and  observing  the 
odour,  clear  evidence  was  obtained  that  the  green  colour  was  owing 
to  the  diffusion  of  finely  triturated  savin-powder.  The  interior  of 
the  duodenum,  especially  towards  the  pylorus,  was  intensely 
inflamed,  being  of  the  colour  of  cinnabar.  Patches  of  in- 
flammation were  found  throughout  the  other  portions  of  the 
intestinal  canal.  There  was  some  inflammation  of  the  peritoneum, 
chiefly  of  the  upper  part  of  the  intestines  and  omentum.  The 
kidneys  were  inflamed,  and  of  a  dark  red  colour — the  bladder  was 
healthy.  A  green-coloured  mucous  matter,  containing  savin,  was 
found  in  the  duodenum,  hut  not  in  the  lower  part  of  the  intestines. 
('Med.  Gaz.'  vol.  36,  p.  646.)  The  quantity  of  poison  taken  by 
the  deceased  could  not  be  ascertained,  but  it  must  have  been  large. 
I  estimated  the  quantity  remaining  in  the  stomach  after  five  days, 
under  frequent  vomiting,  at  from  twenty-five  to  thirty  grains. 

In  a  case  wliich  occurred  to  Mr.  Newth,  the  patient,  a  pregnant 
woman,  eight  hours  after  she  had  taken  savin,  was  found  lying  on 
her  back  perfectly  insensible,  and  breathing  stertorously.  She  had 
been  suddenly  seized  with  vomiting,  and  this  continued  for  some 
time.  At  first,  the  case  was  thought  to  be  one  of  puerperal  con- 
vulsions. Labour  came  on,  and  she  died  in  about  four  hours, 
during  a  fit  of  pain.  She  appeared  to  be  between  the  seventh  and 
eighth  month  of  pregnancy,  and  the  child  was  born  dead.  On 
inspection,  twenty-foiu-  hours  after  death,  the  brain  was  found 
gorged  with  black  fluid  blood.  The  stomach  was  paler  than  usual, 
excepting  in  one  or  two  spots,  which  were  red,  as  if  blood  had  been 
eflused  into  the  mucous  tissue.  It  contained  four  ounces  of  an  acid 
liquid  of  a  brownish-green  colour.  This,  on  distillation,  yielded 
an  opaque  liquid,  from  which  a  few  drops  of  a  yellow  oil  were 
separated  by  means  of  ether.  Some  sediment  found  in  a  bottle 
presented,  under  the  microscope,  the  characters  of  powdered  savin 
leaves.  ('  Lancet,'  June  14,  1845,  p.  677.)  There  can  be  no  doubt 
that  this  was  the  cause  of  death.  The  action  of  the  poison  appears 
to  have  been,  in  the  first  instance,  like  that  of  an  irritant,  and 
just  before  death  like  that  of  a  narcotic. 

Anahjsis. — When  savin  has  been  taken  in  the  form  of  decoction 
or  infusion,  it  is  beyond  the  reach  of  chemical  tests.  The  fact  of 
poisoning  can  then  only  be  elucidated  by  the  symptoms  and  by 
circumstantial  evidence.  If  the  oil  has  been  taken,  it  may  be 
separated  by  distillation,  and  obtained  by  agitating  the  distilled 
product  with  one-third  of  its  bulk  of  ether.  Perhaps  the  most 
common  case  is  tliat  where  the  poiockr  of  the  leaves  has  been  taken. 
In  two  of  the  cases  above  related,  it  will  be  observed  that,  in  spito 
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Tips  of  the  leaves  of  savin,  magnified 
30  diameters. 


of  great  vomiting,  some  of  the  powder  remained  in  the  stomach 
for  a  period  of  five  days.  Tlie  contents  have  generally  the  ap- 
pearance of  green-pea  soup.  That  the  colour  is  not  owing  to  bile 
may  be  proved  by  diluting  a  portion  with  water,  when  the  green 
chlorophyll,  owing  to  its  insolubility,  will  subside  in  a  dense 
stratum,  whereas  if  the  colour  were  due  to  altered  bile,  the  whole 
of  the  liquid  would  remain  coloured.  By  washing  the  green  de- 
PiG.  39.  posit  in  water,  and  drying  it  on  a 

glass-slide  or  mica,  evidence  may 
be  obtained  under  a  good  micro- 
scope, by  the  rectilinear  course  of 
the  fibres  and  the  turpentine-cells, 
that  the  substance  belongs  to  the 
coniferee.  The  only  other  poison 
of  the  coniferous  order  is  the  yew 
{Taxivs  baccata),  but  the  leaf  of 
this  tree  differs  from  that  of  savin 
in  having  a  lancet-shaped  apex, 
while  savin  has  a  sharply  acu- 
minated point.  (Fig.  39.)  A  por- 
tion of  the  green  powder  dried 
and  well  rubbed  will  give  the 
peculiar  odour  of  savin.  When 
freed  from  organic  matter,  it 
yields,  by  distillation  with  water,  the  essential  oil  of  savin. 

Oil  of  Savin. — This  oil  is  of  a  light  yellow  colour,  and  it  has 
a  powerful  terebintliinate  odour,  sufiiciently  peculiar  to  render  this 
an  easy  means  of  identification.  A  greasy  stain  made  by  this  oil 
on  paper  is  entirely  dissipated  by  heat,  or  only  a  slight  trace  of 
resin  is  left.  It  is  Lighter  than  water,  but  insoluble  in  it,  giving  to 
it,  however,  its  odour  and  an  acid  reaction.  It  forms  a  milky  solu- 
tion with  rectified  spirit,  but  a  clear  transparent  solution  with 
ether.  It  is  very  soluble  in  ether,  and  by  this  menstruum  it  may 
be  separated  from  watery  liquids,  as  the  ether  floats  with  it  to  the 
top.  The  oil  may  be  then  obtained  by  allowing  the  ether  to  eva- 
porate. Oil  of  savin  must  be  regarded  as  a  noxious  substance, 
especially  when  given  in  large  doses  to  pregnant  women.  It  has 
been  occasionally  employed  for  procuring  abortion.  In  Reg.  v. 
Fascoe  (Cornwall  Lent  Assizes,  1852)  a  medical  man  was  convicted 
and  sentenced  to  transportation  for  administering  oil  of  savin  to  a 
womnn  with  intent  to  procure  miscarriage.  The  proof  of  intent 
rested  partly  on  medical  and  partly  on  moral  circumstances.  It 
appeared  that  the  prisoner  had  given  fourteen  drops  of  the  oil, 
divided  into  tliree  doses  daily— a  quantity  which,  according  to  the 
medical  evidence  at  the  trial,  was  greater  than  should  have  been 
prescribed  for  any  lawful  purpose.  The  medicinal  dose,  as  an  em- 
menagogue,  on  the  authority  of  Christison,  is  from  two  to  five 
minimfs,  and  according  to  Pereira  from  two  to  six  drops.  The 
(juantity  given  by  the  prisoner,  although  a  full  dose,  was  not,  there- 


OIL  OF  SATIN.     ITS  ACTION  AS  AN  ABORTIVE.  499 


fore,  greater  than  these  authorities  recommend  ;  and  his  criminality 
appears  to  have  rested  not  so  much  on  the  dose  given,  as  on  the  ques- 
tion whether  he  knew,  or,  as  a  medical  man,  had  reason  to  susjiect 
that  the  female  for  whom  he  prescribed  it,  was  pregnant.  No  medi- 
cal authority  would  recommend  oil  of  savin  in  full  doses  as  a  safe 
medicine  for  pregnant  women  ;  and  with  regard  to  the  existence  or 
non-existence  of  pregnancy  in  a  special  case,  medical  men  are  reason- 
ably presumed  to  have  better  means  of  satisfying  themselves  than 
non-professional  persons.  The  prisoner's  innocence,  therefore, 
rested  on  the  presumption  that  he  implicitly  believed  what  the 
prosecutrix  told  him  regarding  her  condition  ;  that  he  had  no 
reason  to  suspect  her  pregnancy,  and  therefore  did  not  hesitate  to 
select  and  prescribe  a  medicine  which  certainly  has  an  evil  reputa- 
tion, and  is  rarely  used  by  regular  practitioners.  According  to  the 
evidence  of  the  prosecutrix,  she  informed  the  prisoner  that  she 
had  disease  of  the  heart  and  liver,  and  that  nothing  more  was  the 
matter  with  her.  It  is  absurd  to  suppose  that  oil  of  savin  would 
be_  prescribed  by  a  medical  man  for  such  a  disease  as  this.  The 
prisoner,  on  the  hypothesis  of  innocence,  must  have  intended  that 
the  medicine  should  act  on  the  uterus,  and  must  have  inferred  the 
existence  of  an  obstruction  to  menstruation  from  natural  causes 
iirespective  of  'pregnancy.  The  jury  do  not  appear  to  have  given 
him  credit  for  such  ignorance  of  his  profession,  and  this  probably 
led  to  Ills  conviction. 

_  There  can,  it  appears  to  me,  be  no  doubt  that  the  oil  was 
m  this  case,  administered  with  a  guilty  intention.  Every  quali- 
fied practitioner,  acting  bond  fide,  would  undoubtedly  satisfy  him- 
self that  a  young  woman  whose  menses  were  obstructed,  was  not 
pregnant,  before  he  prescribed  fuU  doses  of  this  oil  three  times  a 
day,  or  he  would  fairly  lay  himself  open  to  a  suspicion  of  crimi- 
nality. If  pregnancy— a  frequent  cause  of  obstructed  menstruation 
-^were  only  mspectecl,  this  would  be  sufficient  to  deter  a  practi- 
tioner of  common  prudence  from  prescribing,  in  any  dose,  a  dracr 
which  may  exert  a  serious  action  on  the  uterine  system  (A  report 
of  the  case  of  Mr.  Pascoe  will  be  found  in  the  '  Med  Times  and 
Gazette,'  April  ir,  1852,  p.  104.)  On  the  Northern  Circuit,  De- 
cember 1853  {Reg.  v,  Moore),  a  man  was  tried  and  convicted  of 
administering  oil  of  savin  to  a  pregnant  woman.  It  made  her  verv 
ill,  but  did  not  produce  abortion. 

Analysis.— In  cases  in  which  this  oil  has  been  given  and  has 
operated  fatally,  it  may  be  separated  from  the  contents  of  the  sto- 
mach by  ether.  The  odour  of  the  oil  is  stated  to  have  been  per- 
ceived after  death  m  the  blood  and  in  the  cavities  of  the  bodv 
Ihis  may  be  regarded  as  the  best  test  of  its  presence.  (See  a  paper 
by  Dr.  Lex,  m  Horn's  '  Vierteljahrsschrift,'  1866,  pp.  1  241  )  The 
oil  of  savin  forms  a  turbid  mixture  with  alcohol  (-826)  When 
treated  with  Us  volume  of  sulphuric  acid,  it  acquires  a  dark  brown 
colour,  and  when  this  mixture  is  added  to  distilled  water,  a  dense 
white  precipitate  is  separated.  ' 
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CROTON  SEEDS  AND  OIL  (CROTON  TIGLIUM). 

This  is  a  fixed  oil  extracted  by  pressure  from  the  seeds  of  the 
Croton  tiglium.  The  seeds,  which  are  sometimes  called  Purging 
nuts,  resemble  castor  seeds  in  size  and  shape.  (See  tig.  40,  p.  504.) 
They  have  no  smell.  Their  taste  is  at  first  mild  and  oleaginous, 
afterwards  acrid  and  burning.  When  heated  they  evolve  an  acrid 
vapour.  Croton  oil  is  a  powerful  drastic  purgative,  producing,  in 
a  large  dose,  severe  purging,  collapse,  and  death. 

Symptoms  and  Appearances. — The  seeds  owe  their  poisonous 
properties  to  the  presence  of  this  oil.    One  or  two  grains  of  the 
seeds,  when  swallowed,  are  sufiicient  to  produce  severe  pain  in  the 
abdomen,  with  copious  watery  motions.    Even  the  dust  of  the 
seeds,  when  inhaled,  has  caused  alarming  symptoms.    Dr.  Pereira 
mentions  the  following  case  :— A  man  had  been  occupied  eight 
hours  in  emptying  packages  of  the  seeds,  and  had  thus  been  ex- 
posed to  the  dust.    He  first  experienced  a  burning  sensation  in 
the  nose  and  mouth,  tightness  in  the  chest,  efiasion  of  tears,  and 
pain  in  the  pit  of  the  stomach.    He  then  became  giddy,  and  feU 
down  insensible.    When  admitted  into  the  hospital  the  man  was 
in  a  state  of  collapse,  complained  of  bru-ning  heat  in  the  stomach, 
throat,  and  head,  and  of  swelling  and  numbness  of  the  tongue. 
The  region  of  the  stomach  felt  hot  and  tense,  the  pupils  were 
dilated,  the  breathing  short  and  hurried,  pulse  85,  and  the  skin 
was  cold.    He  had  pain  in  the  epigastrimn  for  several  days  ;  but 
it  is  singular  that  there  was  no  purging.  ('  Mat.  Med.'  vol.  2,  pt.  1, 
p.  406.)    In  March  1874,  various  articles  were  washed  ashore  m 
Waterford  Harbour  from  the  wreck  of  a  vessel  which  had  foundered 
at  sea.    A  large  quantity  of  foreign  nuts  resembling  small  beans 
were  picked  up  and  eaten  by  the  country  people.  Twenty-four 
persons  ate  them.    They  were  all  attacked  with  symptoms  of  irritant 
poisoning,  but  recovered.    The  seeds  were  proved  to  be  those  of 
the  croton  tigUum.    ('  Med.  Times  and  Gaz.'  1874,  p.  272.) 

The  oil  has  a  hot  burning  taste.  One  or  two  drops  are  com- 
monly sufficient  to  produce  pain  in  the  abdomen,  and  purging  ; 
but  Dr  Traill  states  that  a  woman  usually  took  three  drops  for  a 
dose  without  inconvenience— an  effect  of  habit.  ('  Outlines  p.  149.) 
In  one  case  a  teaspoonful  was  given,  by  mistake,  to  a  child  set  4, 
who  had  previously  eaten  a  full  meal  of  bread  and  milk.  In  five 
minutes,  the  child  was  seized  with  violent  vomituig  and  pm-gmg, 
and  these  symptoms  were  soon  foUowed  by  alarnimg  prostration. 
Under  the  use  of  warm  fomentations,  and  of  milk  and  mucilage, 
the  child  recovered  in  two  days.  (Dr.  Cowan  m  Prov.  Trans. 
N  S  vol  1  P  121.)  The  recovery  was  here  probably  due  to  the 
oii  having  been  taken  on  a  full  stomach  and  to  early  vomiting. 
Dr  Cowan  states  that  he  has  known  similar  symptoms  to  have 
been  produced  in  an  adult  by  half  a  drop  of  the  oil.  In  large  doses, 
the  pain  is  described  as  hot  and  burning,  extencUng  from  the  mouth 
downwards  ;  there  is  violent  vomiting  with  purging,  and  the 
patient  rapidly  sinks  exhausted.    After  death,  the  ahmentary  canal 
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is  found  inflamed.  Even  the  endermic  application  of  the  oil  is 
stated  in  some  cases  to  have  produced  severe  symptoms,  although, 
according  to  Dr.  Buchanan,  it  acts  only  as  a  local  irritant.  ('  Medi- 
cal Gazette,'  vol.  39,  p.  671.) 

A  case  occurred  in  Paris  in  1839,  in  ■^hich  a  man  swallowed  by 
mistake  two  drachms  and  a  half  of  croton  oil.    In  three-quarters 
of  an  hour  the  siu'face  was  cold  and  clammy,  the  pulse  imperceptible, 
respiration  difficult,  and  the  extremities  and  face  were  as  blue  as 
in  the  collapsed  stage  of  cholera.    In  an  hour  and  a  half  purging 
set  in  ;  the  stools  were  passed  involuntarily,  and  the  abdomen  was 
very  sensitive  to  the  touch.    The  patient  complained  of  a  burning 
pain  in  the  course  of  the  oesophagus.    He  died  in  four  hours  after 
swallowing  the  poison  ;  and  it  is  singular  that  there  was  no  marked 
change  in  the  mucoids  membrane  of  the  stomach,    (Orfila,  '  Tox,' 
vol.  1,  p.  108.)    In  June  1855,  a  patient  in  the  Dumfries  Infirmary 
swallowed  by  mistake  about  three  drachms  and  a  half  of  a  liniment 
containing  croton  oil.    In  a  few  minutes  he  experienced  a  violent 
burning  sensation,  extending  from  the  throat  to  the  stomach,  with 
severe  pain  ia  the  stomach.    He  complained  of  a  spasmodic  suffo- 
cative feeling,  and  convulsively  gasped  for  breath  for  several 
minutes.    At  first  he  felt  strongly  inclined  to  vomit,  but  was 
quite  unable  to  do  so.    He  was  then  attacked  with  severe  vomit- 
ing and  purging.    An  emetic  was  given,  and  vomiting  was  kept 
up  by  various  means  for  nearly  an  hour.    At  the  end  of  this 
time  the  man  became  faint  ;  the  skin  was  cold  and  pale  ; 
and  the  face  and  lips  assumed  a  livid  tint.    The  pulse  was  small, 
and  almost  imperceptible  ;  and  he  was  unable  any  longer  to  main- 
tain the  erect  or  sitting  posture.    Under  treatment,  the  local  pain 
and  general  distress  was  much  decreased ;  the  vomiting  was 
arrested  ;  and  the  surface  of  the  body  gradually  regained  warmth. 
On  the  fourth  day  the  mucous  membrane  of  the  tongue  and  throat 
came  away  in  shreds  ;  and  the  uneasiness  of  the  gtillet  was  dimin- 
ished. On  the  sixth  day  the  patient  had  quite  recovered,  but  felt  rather 
weak.  (Case  by  Dr.  Adam,  '  Ed.  Med.  Jour.'  1855-6,  vol.1,  p.  932.) 

In  the  '  Medical  Gazette  '  there  is  a  report  of  a  case  in  which  a 
woman  died  from  the  efiects  of  an  embrocation  containing  croton 
oU,  with  other  drugs.  A  teaspoonful  was  incautiously  given  to 
her  ;  she  immediately  complained  of  a  hot  biu*ning  sensation  in 
her  throat.  She  was  an  aged  person,  and  died  in  convulsions  in 
three  days.  ('  Med.  Gaz.'  vol.  43,  p.  41.)  A  girl,  set.  19,  took  by 
mistake  a  teaspoonful  of  a  liniment  consisting  of  equal  parts  of  croton 
and  olive  oil.  In  about  half  an  hour  she  was  seen  by  Dr.  Brydon,  and 
she  then  complained  of  an  intense  burning  sensation  in  the  throat 
and  gullet  ;  but  there  was  no  pain  in  the  stomach.  Her  pulse  was 
84.  Vomiting  came  on  in  a  severe  form,  and  this  was  promoted  by 
a  zinc  emetic  and  warm  water.  After  the  vomiting  had  continued  for 
a  quai-ter  of  an  hoiu-,  she  complained  of  a  severe  pain  in  the  stomach. 
Purging  was  not  a  prominent  symptom.  In  a  day  or  two  she  re- 
covered. ('  Edinburgh  Medical  Journal,'  Aug.  1861.)  In  another 
case  a  little  girl,  six  years  old,  took  by  mistake  about  fifty- five  drops 
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of  croton  oil.  There  was  vomiting,  with  some  purging  and  feverish- 
ness  for  three  or  four  days,  but  the  patient  recovered.  ('Lancet,' 
1870,  vol.  1,  p.  553.)  In  these  cases  it  is  not  improbable  that  the 
oil  may  have  been  weakened  by  adulteration.  In  one  instance  re- 
ported, a  child,  set.  thirteen  months,  died  in  six  hours  from  a  small 
dose  given  by  mistake.  The  croton  oil  was  mixed  with  soap  lini- 
ment, and  the  quantity  taken  was  supposed  to  be  less  than  three 
minims  of  the  oil.    ('  Med.  Times  and  Gaz.'  1870,  vol.  2,  p.  466.) 

M.  Chevallier  reports  two  cases  of  poisoning  with  this  oil.  In 
one  a  druggist  swallowed  by  mistake  for  cod  liver  oil  half  an  ounce 
of  croton  oil.  He  felt  a  burning  sensation  in  his  throat  and  sto- 
mach, and  this  was  soon  followed  by  vomiting  and  copious  purging, 
with  symptoms  of  collapse.  He  did  not  recover  until  after  a  fort- 
night. In  the  other  case,  quoted  from  Devergie,  a  man,  aet.  25, 
swallowed  by  mistake  two  drachms  and  a  half  of  the  oil.  The 
most  violent  purging  with  collapse  took  place,  and  the  patient  died 
in  four  hours.    ('Ann.  d'Hyg.'187l,  vol.  1,  p.  409.) 

A  case  was  tried  at  the  Liverpool  Winter  Assizes  (Beg.  v.  Massey 
and  Ftrrand),  in  which  the  prisoners  were  charged  with  having 
caused  the  death  of  a  man  by  placing  in  food,  of  which  he  and 
others  had  partaken,  two  drachms  of  powdered  jalap  and  from  two 
to  six  drops  of  croton  oil.    Several  persons,  including  the  deceased, 
suffered  from  vomiting  and  purging  ;  but  they  recovered,  and  the 
deceased  liimseK  so  far  recovered  as  to  be  able  to  go  about  as  iisual. 
He  was  subsequently  attacked  with  inflammation  and  ulceration  of 
the  bowels,  from  which  he  died.   The  prisoners  were  acquitted,  as 
the  medical  evidence  failed  to  make  out  a  direct  connection  of  this 
secondary  illness  with  the  jalap  and  croton  oil  which  had  been  put  into 
the  food.    Dr.  Ellis  has  reported  a  case  wliich  was  the  subject  of  a 
recent  trial  for  murder  in  the  United  States.    The  prisoners  were 
charged  with  having  caused  the  death  of  a  man,  set.  35,  by  giving 
him  two  drachms  of  croton  oil  in  a  glass  of  whisky.    It  was  proved 
that  the  oil  had  been  given  to  deceased,  an  habitual  drunkard, 
when  he  was  intoxicated,  at  9  p.m.    He  vomited,  but  was  not 
purged,  and  was  found  dead  the  next  morning.    On  inspection  the 
heart,  lungs,  and  brain  showed  nothing  unusual.    The  mucous 
piembrane  of  the  stomach  and  small  intestines  was  much  inflamed 
and  in  some  parts  absorbed.    Mixed  with  the  chyme  in  the  stomach 
there  was  a  film  of  oil,  having  the  peculiar  smeU  of  croton  oil  ;  it 
was  separated  as  croton  oil  by  an  alcoholic  solution  of  soda  and 
the  subsequent  addition  of  hydrochloric  acid.    It  had  the  acrid  pro- 
perties of  croton  oil.  ('  Amer.  Jour.  Med.  Sci.'  April  1874,  p.  416.) 
The  symptoms  and  appearances,  however,  left  it  doubtful  whether 
they  had  really  been  caused  by  the  oil.  Violent  purging  is  the  most 
striking  symptom,  but  this  was  absent.  The  condition  of  the  mucous 
membrane  of  the  stomach  and  intestines  was  such  as  might  have 
been  produced  by  excessive  drinking — alcoholism.    There  could 
be  no  doubt  that  the  oil  was  given,  but  there  was  no  conclusive 
evidence  that  it  was  the  cause  of  death. 


FATAL  DOSE.     TREATMENT.  ANALYSIS. 


The  poisonous  qualities  of  croton  oil  are  owing  to  a  fatty  acid 
(crotonic  acid),  which  it  contains  in  uncertain  quantity.  Probably 
this  may  explain  why  from  six  to  ten  drops  of  the  oil  may  be  some- 
times given  without  causing  much  purging.  It  commonly  begins 
to  act  speedily,  i.e.  within  half  an  hour.  The  medicinal  dose  of  it 
is  from  one  to  three  drops.  The  oil  acts  as  a  poison  on  animals. 
Many  instances  of  its  action  on  animals  have  been  collected  by 
Wibmer  (' Arzneimittel,'  vol.  1,  p.  215).  A  singular  case,  inreference 
to  its  effects  on  the  horse,  was  the  subject  of  a  trial  some  years 
since.  A  veterinary  surgeon  administei'ed,  as  a  medicine,  fifteen 
drops  to  a  horse.  The  lips  of  the  animal  were  swollen,  and 
the  skin  peeled  off ;  the  horse  suffered  evidently  great  pain,  and 
after  lingei-ing  a  short  time,  died.  An  action  was  brought  by 
the  owner  of  the  horse  at  the  Oxford  Aut.  Cir.  1838,  for  the 
recovery  of  its  value.  From  the  evidence  then  given,  it  seemed 
probable  that  the  animal  had  really  died  from  a  small  dose  of  the 
oil,  although  there  was  reason  to  believe  that  a  larger  quantity  was 
given  than  was  here  alleged  to  have  caused  death.  Wibmer  men- 
tions two  instances  in  which  twenty  and  thirty  drops  were  given  to 
horses  without  materially  affecting  them. 

Fatal  dose. — In  man,  a  dose  of  from  fifteen  to  twenty  drops  of 
the  pu7-e  oil  might  give  rise  to  excessive  purging,  and  cause  death 
by  exhaustion.  The  cases  recorded  of  its  fatal  operation  are  few, 
and  do  not  enable  us  to  solve  this  question  from  observed  facts. 
According  to  Landsberg,  as  quoted  by  Christison  ('  Dispensatory,' 
p.  382),  thu-ty  drops  of  the  oil  killed  a  dog  ;  and  Sir  R.  Christison 
states  that  he  has  known  four  grains  of  the  oil  to  produce  an 
alarming  degree  of  purging.  It  is  frequently  mixed  with  castor  oil 
and  other  substances,  and  the  presence  of  these  must  of  course 
influence  the  dose  required  to  act  fatally. 

Treatment. — The  seeds  or  oil  should  be  removed  from  the 
stomach  by  emetics  or  the  stomach  pump.  Demulcent  drinks  may 
be  freely  given. 

Analysis. — The  croton  oil  of  the  shops  is  a  brownish  or  yellow - 
coloured  fixed  oil,  of  a  peculiarly  unpleasant  odour,  and  a  hot  acrid 
taste.  Rubbed  on  the  skin,  it  produces,  after  a  time,  redness  and 
a  pustular  eruption.  It  has  an  acid  reaction,  which  it  imparts  to 
water,  and,  as  it  is  of  lower  specific  gravity,  it  floats  on  the  siuiace. 
It  is  very  soluble  in  ether,  and  by  this  means  it  may  be  separated 
from  organic  liquids.  Ether  may  be  employed  for  separating  it 
from  the  contents  of  the  stomach,  and  this  liquid  may  be  afterwards 
removed  by  evaporation  or  distillation.  Croton  oil  is  employed  as 
a  purgative  in  medicinal  doses  of  from  one-third  to  one  minim  ;  and 
also  externally  as  a  liniment,  which  contains  one-eighth  of  its  volume 
of  the  oil.  There  is  nothing  characteristic  in  reference  to  its  chemi- 
cal properties.  When  wanned  with  nitric  acid,  the  oil  acquires  a 
dark  brown  colour,  and  there  is  an  abundant  evolution  of  nitrous 
acid  vapour. 

Croton  seeds  are  of  an  oval  form,  and  about  three-eighths  of  an 
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inch  in  length.  They  are  covered  with  a  dusky  thin  bluish-coloured 
brittle  shell,  having  within  a  yellowish-white  oleaginous  and  easily 

sectile  kernel,  which  forms  the  great 
bulk  of  the  seed.  When  boiled  in 
a  solution  of  potash  holding  dis- 
solved some  oxide  of  lead,  they  are 
blackened,  thus  indicating  the  pre- 
o  ^    .    ^    ,.  V        X    ,  .      sence   of  siUphur.    Like  all  the 

Seeds  of  croton  tiglium,  natural  size.  •  ,•  j.  j  n 

varieties  or  vegeto-albumen,  the 
kernel  is  turned  of  a  deep  red-brown  colour  when  it  is  boiled  in 
concentrated  hydrochloric  acid . 

PHYSIC  NUT  (JATROPHA  CTTRCAS). 

The  Jatropha  Curcas  is  a  West  Indian  plant,  which  produces 
seeds  containing  an  acrid  oil,  having  some  of  the  properties  of 
croton  oil.  Four  seeds  act  as  a  violent  cathartic,  and  severe  vomit- 
ing and  purging  have  been  produced  by  a  few  grains  of  the  cake 
left  after  the  expression  of  the  fixed  oil  from  the  bruised  seeds. 
The  oil  operates  powerfully  in  a  dose  of  from  twelve  to  fifteen 
drops.  It  produces  a  burning  sensation  in  the  throat,  vomiting 
and  purging,  and  other  symptoms  of  irritation,  followed  by  inflam- 
mation of  the  stomach  and  bowels.  In  August  1858, 139  children  in 
Dublin  suffered  from  the  effects  of  these  seeds  or  nuts  ('Med. 
Times  and  Gaz. '  Aug.  1858) ;  and  in  June  1864,  a  number  of  boys 
at  Birmingham  sufiered  severely  from  eating  some  of  them  which 
they  had  found  in  a  drug-store,  but  they  all  recovered.  M.  Chevallier 
refers  to  a  case  in  which  thirty-three  persons  were  poisoned  by  eating 
the  seeds.  The  symptoms  from  which  they  suffered  were  nausea, 
vomiting,  and  general  depression.  Twenty  were  so  ill  that  they 
were  placed  in  the  beds  of  an  hospital  ;  the  remaining  tliirteen 
soon  recovered.  The  albiimen  of  this  seed,  as  well  as  that  of  the 
castor,  is  said  to  have  a  flavour  resembling  that  of  the  almond. 
(' Annales  d'Hyg.'  1871,  vol.  1,  p.  408.) 

The  Jatropha  urens,  also  a  West  Indian  plant,  is  said  to  produce 
serious  effects  upon  those  who  touch  its  leaves,  which  are  covered 
with  stinging  hairs  like  those  of  the  nettle.  One  of  these  j^lants 
was  raised  at  Kew  from  seeds  sent  from  Trinidad.  Mr.  Jackson, 
of  the  Kew  Museum,  gives  the  following  account  of  the  eftects  of 
contact.  The  wrist  of  a  person  accidentally  came  in  contact  with 
some  of  the  hairs.  In  a  few  minutes  there  was  swelling  of  the  lips, 
redness  of  the  face,  faintness,  great  prostration  of  strength,  and 
such  a  degree  of  collapse,  that  for  some  minutes  the  sufferer  was 
thought  to  be  dead.  He  then  rallied  ;  there  was  sickness,  and  in 
twenty  minutes  the  man  recovered.  In  another  case  tlie  pain  and 
swelling  in  the  part  touched,  lasted  for  some  days,  and  an  itching 
sensation  continued  for  a  longer  period.  ('Pharm.  Jour.'  April 
17,  1872,  p.  863.)  Assuming  this  account  of  the  symptoms  to  be 
correct,  the  poison  connected  with  tlie  hairs  not  only  has  a  local 
action,  but  it  is  very  rapidly  absorbed,  and  produces  efl'ects  re- 
sembling those  of  serpent-poison. 


CAPSICUM  AND  CHAELOCK. 


CAYENNE  PEPPER.  CAPSICUM. 

A  trial  for  manslaughter,  which  took  place  at  the  Central  Cri- 
minal Court  {Beg.  v.  Stevens,  May  1864),  renders  it  necessary  to 
notice  a  substance  much  better  known  as  a  condiment  than  as  a 
vegetable  irritant  poison.  In  this  case  a  medical  botanist  was 
charged  with  having  caused  the  death  of  the  deceased,  a  boy,  set. 
15,  by  administering  to  him  dangerous  medicines.  The  boy  was 
suffering  from  diseased  hip-joint,  and,  after  taking  the  medicines 
prescribed  by  the  prisoner,  he  died.  Dr.  Letheby  examined  the 
stomach,  and  found  in  it  patches  of  inflammatory  redness,  such  as 
would  be  produced  by  an  irritant.  He  could  detect  no  poison,  but 
simply  bilious  matter  mixed  with  cayenne  pepper.  The  mixture 
prescribed  by  the  prisoner  contained  this  pepper,  which  the  witness 
considered  to  be  injurious  to  a  person  in  the  condition  of  deceased. 
The  prisoner  was  acquitted,  the  connection  of  the  death  of  deceased 
with  his  act  being  probably  considered  by  the  jury  as  not  proved. 

In  small  quantities,  this  is  a  well  known  stimulant  and  a  useful 
condiment  and  medicine.  It  has  a  hot,  fiery  taste,  which  lasts  for 
a  long  time  on  the  parts  wliich  it  touches.  It  acts  as  an  irri- 
tant, and  in  large  doses  produces  difliculty  of  swallowing,  pain  in 
the  stomach,  and  inflammation  of  the  guUet  and  stomach.  Locally 
applied,  it  causes  redness  and  even  blistering  of  the  skin.  (Wibmer, 
'  Ai'zneimittel,'  art.  Capsicum.)  There  is  no  instance  recorded  of 
its  having  proved  fatal.  It  owes  its  irritant  properties  to  an  acrid 
resin  {capsicin),  of  which  it  contains  4  per  cent.  From  five  to  ten 
grains  of  the  powder  are  considered  to  be  a  medicinal  dose. 

Cruinea  Pepper,  known  as  Grains  of  Paradise,  is  popularly  con- 
sidered to  be  highly  noxious  ;  but  there  are  no  facts  to  justify  this 
view.  This  kind  of  pepper  is  properly  regarded  as  an  aromatic 
condiment. 

CHARLOCK  OR  WILD  MUSTARD   (SINAPIS  ARVENSIS). 

The  seeds  of  this  plant,  as  well  as  those  of  the  black  mustard 
(Sinapis  nigra)  have  been  long  known  to  possess  irritant  properties. 
When  ground  to  the  state  of  flour,  and  mixed  with  tepid  water, 
an  acrid  pungent  volatile  oil  is  produced.  By  contact  with  the 
skin  this  substance  produces  irritative  inflammation,  and,  when  car- 
ried further,  even  a  sloughing  of  the  soft  parts. 

The  flour  of  mustard  {Sinapis  nigra)  deprived  of  its  fixed  oilj 
is  used  as  a  condiment.  It  possesses  a  hot  pungent  taste  and  odour, 
and,  when  taken  into  the  stomach,  produces  vomiting.  It  is  use- 
fully employed  as  a  good  domestic  emetic  in  most  cases  of  poisoning, 
in  the  dose  of  a  dessert-spoonful  to  three  or  four  ounces  of  tepid 
water. 

When  taken  in  large  quantity,  and  not  speedily  ejected,  it  causes 
inflammation  of  the  stomach  and  bowels,  and  thus  operates  as  an 
irritant  poison.  Such  cases  are  not  met  with  among  human  beings  ; 
but,  in  veterinary  practice,  it  is  well  known  that  this  is  a  not 
unfrequent  cause  of  death  among  cattle  fed  on  oil-cake,  especially 
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that  derived  from  the  compression  of  rape  seed  in  the  manufacture 
of  colza  oil. 

The  rape-cake  is  not  in  itself  injurious  ;  but  the  seed  is  very 
frequently  mixed  with  that  of  the  charlock  {Sinapis  arvensis).  The 
bruised  seeds  are  thus  compressed  into  one  hard  dark-coloured 
mass.  When  eaten  by  the  cattle,  the  fluids  of  the  body  are  suffi- 
cient to  produce  the  irritating  essential  oil,  and  the  animal  dies 
from  gastritis  or  gastro-enteritis.  In  December  1874,  Professor 
Voelcker  informed  me  that  a  set  of  cases  had  been  referred  to 
him  in  which  eight  bullocks  had  died  from  this  cause. 

Actions  are  occasionally  tried  in  our  courts  involving  this  ques- 
tion. Damages  are  claimed  for  the  loss  of  cattle  by  the  supply  of 
improper  food. 

Analysis. — The  process  for  detecting  the  presence  of  mustard 
is  simple.  _  A  small  quantity  of  the  powdered  cake,  ground  seeds 
or  flovir,  is  mixed  into  a  paste  with  tepid  water,  and  allowed  to 
stand  for  a  short  time.  The  pungent  taste  and  smell  acquired  will 
indicate  the  presence  of  the  essential  oil  of  mustard.  A  decoction 
of  the  seeds,  in  some  respects,  resembles  a  solution  of  opium.  It 
strikes  a  red  colour  with  nitric  acid  and  a  persalt  of  iron,  and  it 
decomposes  iodic  acid,  setting  free  iodine.  The  red  colour  pro- 
duced by  a  persalt  of  iron  is  destroyed  by  a  few  drops  of  a  diluted 
acid.  It  is,  in  fact,  sulphocyanide  of  iron,  and  differs  from  the 
meconate  of  iron.    (See  Meconic  Acid,  post,  p.  581.) 

YELLOW  JASMINE  (GELSEMIUM  SEMPBRVIRENS). 

An  alcohoUc  extract  of  the  root  of  this  plant  has  been  used  in 
the  United  States  for  medicinal  purposes.  It  has  acted  as  a  poison 
and  destroyed  life,  but  its  exact  place  as  a  poison  cannot  yet  be  satis- 
factorily assigned.  From  a  case  reported  by  Dr.  Wormley  ('Ameri- 
can Journal  of  Pharmacy,'  Jan.  1870),  it  appears  to  belong  rather 
to  the  irritant  than  the  narcotic  class  of  substances. 

A  young  healthy  married  woman  took  by  mistake  three  tea- 
spoonfuls  of  the  fluid  extract  of  gelsemium — a  concentrated  tinc- 
ture of  the  root  containing  480  grains  to  the  ounce.  She  was  several 
weeks  advanced  in  pregnancy.  In  two  hours  after  taking  the  ex- 
tract, she  complained  of  pains  in  the  stomach,  nausea,  and  dimness 
of  vision.  These  symptoms  were  foUowed  by  great  restlessness, 
ineftectual  efforts  to  vomit,  and  general  perspiration.  In  four  hours 
the  pulse  was  feeble,  irregular,  and  intermittent.  There  was  gi-eat 
prostration,  with  irregular  and  slow  breathing.  The  skin  was  dry, 
the  limbs  were  cold,  the  pupils  dilated  and  insensible  to  light ;  the 
eyes  were  fixed,  and  there  was  inability  to  raise  the  eyelids.  The 
vital  powers  rapidly  gave  way,  and,  without  convulsions,  death  oc- 
curred in  seven  hours  and  a  half  after  the  poison  liad  been  taken. 
On  inspection  the  membranes  and  siibstance  of  the  brain  and  spinal 
marrow  were  normal.  The  adipose  tissue  was  thick  and  tinged  with. 
bilious  matter.  The  lungs  were  collapsed,  but  natural  in  appear- 
ance, and  the  superficial  veins  were  congested.    The  heart  was 
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normal — the  veins  on  its  surface  were  injected,  and  its  cavities  were 
distended  with  dark  grumous  blood,  on  the  inside  of  which  was  a 
well-defined  fibrinous  deposit.  The  stomach  contained  a  small  quan- 
tity of  ingesta  ;  the  peritoneum  and  intestines  were  in  a  healthy 
state.    The  left  kidney  was  congested.. 

It  will  be  seen  from  this  account  that,  while  death  took  place 
rapidly,  there  was  no  tiling  characteristic  in  the  symptoms  and  ap- 
pearances. 

Analysis. — Dr.  Wormley  discovered  that  the  extract  contained 
an  alkaloid  {geheminine)  separable  by  ether  or  chloroform  and  an 
organic  acid  (gelsendnic  acid).  The  latter  he  was  able  to  obtain 
crystallized  in  various  forms  by  solution  and  sublimation.  He  found 
that  if  a  small  quantity  of  this  acid  or  its  salts  in  a  soHd  state  was 
treated  with  a  drop  of  concentrated  nitric  acid,  it  became  yellow  or 
reddish,  according  to  the  quantity.  When  an  excess  of  ammonia 
was  added,  it  acquired  a  blood-red  colour.  The  hundi'edth  part  of 
a  grain  was  sufiicient  for  this  reaction.  The  solution  in  potash  is 
fluorescent,  presenting  a  blue  colouration  on  the  surface.  Gelse- 
minic  acid  was  thus  detected  in  the  contents  of  a  stomach  some 
months  after  death. 

The  alkaloid  gelsemine  or  gelseminine  is,  according  to  Dr.  Worm- 
ley,  a  potent  poison.  One-eighth  of  a  grain  by  hypodermic  injec- 
tion killed  a  rabbit  in  one  hour  and  a  half.  In  fifteen  minutes 
there  were  symptoms  of  great  distress,  and  the  animal  was  restless. 
In  forty  minutes  there  was  great  prostration,  inability  to  move, 
respiration  gasping,  and  the  pupils  were  dilated,  but  there  were  no 
convulsions.  From  his  experiments  Dr.  Wormley  infers  that  the 
quantity  which  j)roved  fatal  to  the  woman  in  the  above-mentioned 
case  could  not  have  exceeded  the  sixth  part  of  a  grain  !  (' Amer. 
Jour.  Med.  Sci.,'  AprH  1870.) 


CHAPTER  52. 

CASTOR  SEEDS,  FATAL    EFFECTS    OF.  POISONING    WITH  COLCHICTJM. — SEEDS, 

TINCTUEE,    AND    ROOT.— SYMPTOMS     AND    APPEARANCES. — COLCHICINA.  

HELLEBORE   AND  .  ITS     VARIETIES.  VERATRIA,    ITS    EFFECTS.  ERGOT  OF 

RYE.  SYMPTOMS  CAUSED  BY  IT.  ALOES,  GAMBOGE,  AND  OTHER  IRRI- 
TANTS. 

CASTOR  SEEDS  (rICINUS  COMMUlSris). 

Of  castor  oil  itself  nothing  need  be  said.  It  is  not  commonly  known 
that  the  seeds,  from  which  this  oil  is  extracted,  contain  in  the  embryo 
an  active  poison,  and  that  a  few  of  them  are  sufficient  to  produce 
poisonous  effects .  Thus  three  or  four  seeds  may  act  powerfully  on 
an  adult.  Eight  may  give  rise  to  serious  symptoms,  and  a  larger 
number  may  destroy  life. 

Symptoms  and  Appearances. — The  symptoms  which  mark  tliia 
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form  of  poisoning,  are  the  absence  of  a  disagreeable  taste  or  sense 
of  heat  in  the  mouth  and  throat  at  the  time  of  eating  the  seeds. 
Soon  after  the  pulp  has  been  swallowed,  there  is  severe  pain  in  the 
abdomen,  copious  and  painful  vomiting,  with  bloody  purging, 
thirst,  and  convulsions,  terminated  by  death.  (Bouchardat,  '  Ann. 
de  Thdrapeutique,'  3872,  p.  103.)  A  girl,  ast.  18,  the  sister  of  a 
gentleman  who  was  at  the  time  attending  my  lectures  at  Guy's 
Hospital,  ate  about  twenty  castor  oil  seeds  ;  one  of  her  sisters  ate 
four  or  five,  and  another  two.  This  was  in  the  evening.  During 
the  night  they  were  all  taken  ill.  About  five  hours  after  the  seeds 
were  eaten,  the  deceased  felt  faint  and  sick  ;  vomiting  and  purging 
came  on,  and  continued  through  the  night.  On  the  following 
morning  she  appeared  like  one  afi"ected  with  malignant  cholera. 
The  skin  was  cold  and  dark-coloured,  the  features  contracted,  and 
the  breath  cold  ;  the  pulse  was  small  and  wiry  ;  there  was  restless- 
ness, thirst,  pain  in  the  abdomen,  and  she  lay  in  a  sort  of  drowsy, 
half-conscious  state.  Whatever  liquid  was  taken  was  immediately 
rejected,  and  the  matters  passed  by  stool  consisted  cliiefly  of  a 
serous  fluid  with  blood.  She  died  in  five  days  without  rallying  ; 
the  two  other  sisters  recovered.  On  inspection,  a  large  portion  of 
the  mucous  membrane  of  the  stomach  was  found  abraded  and 
softened  in  the  course  of  the  greater  curvature.  A  similar  case,  in 
■which  three  seeds  destroyed  the  life  of  a  man  in  forty-six  hours,  is 
reported  in  the  'Med.  Times  and  Gaz.'  May  25,  1861,  p.  555, 
There  was  a  general  redness  of  the  stomach,  and  the  abraded  portion 
presented  the  appearance  of  a  granulating  surface  of  a  pale  rose- 
colour  ;  it  was  covered  by  a  considerable  quantity  of  slimy  mucus. 
The  small  intestines  were  inflamed,  and  the  inner  surface  of  them 
■was  abraded.  The  effects  produced  on  the  sisters  who  recovered, 
bear  out  the  statement  of  Sir  R.  Christison,  that  two  or  three 
of  the  seeds  ■will  act  as  a  violent  cathartic.  Other  cases,  including 
one  -which  proved  fatal,  are  recorded  by  M.  Chevallier  in  the 
'Ann.  d'Hyg.'  1871,  vol.  1,  p.  400.  A  woman  swallowed  a  quantity 
of  the  seeds  bruised,  in  place  of  castor  oil.  She  was  soon  seized 
with  violent  vomiting  and  bloody  stools,  which  continued  till  her 
death  on  the  fifth  day  after  taking  the  seeds.  The  mucous  mem- 
brane of  the  stomach  and  bowels  was  of  a  dark  colour,  much 
ecchymosed,  and  it  presented  patches  of  small  extravasations  of 
blood. 

An  officer  took  as  a  purgative  seventeen  seeds.  In  three  hours 
there  was  ■violent  purging,  followed  by  vomiting  and  severe  cramps, 
the  patient  passing  mto  a  condition  resembling  the  collapse  of 
Asiatic  cholera.  The  vomiting  was  not  stopped  until  after  twenty- 
one  hours,  and  recovery  then  took  place.  There  was  suppression 
of  urine  for  forty-eight  hours  (Wigger's  and  Husemann's  '  J ahres- 
bericht,'  1872,  p.  538).  The  cake  left  after  the  expression  of  the  oil, 
is  poisonous  to  rats  as  well  as  human  beings  (Chevallier).  When 
the  seeds  are  swallowed  whole,  they  may  fail  to  i^roduce  the  severe 
eymptoms  above  described. 
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Mr.  Little  reports  two  cases  of  children,  aged  respectively  six 
and  three  years,  in  which  recovery  took  place,  although  the  seeds 
had  been  masticated.  The  children  when 
brought  to  the  hospital  were  sufleriug  from 
extreme  collapse,  consequent  on  vomiting 
and  purging,  the  body  pale  and  perspiring, 
pulse  130.  The  night  before  admission  the 
children  had  eaten  some  castor-oil  seeds. 
They  suffered  severely  through  the  night. 
The  stools  were  frequent  and  watery.  The 
substance  tlirown  from  the  stomach  was 
pulpy  ;  there  was  pain  in  the  abdomen,  great  Castor  seeds, 

thirst,  and  the  tongue  was  fun-ed  and  dry. 

There  were  no  cerebral  symptoms.  Under  treatment,  they  both  re- 
covered in  two  days.  ('  Med.  Times  and  Gaz.'  1870,  vol.  1,  p.  581.) 

Four  other  cases  of  recovery,  in  wliich,  however,  severe  symp- 
toms were  induced,  are  reported  by  Dr.  Pecholier,  of  Montpellier. 
In  one  of  these,  three  seeds  only  were  taken.  The  symptoms  were 
severe  pain  in  the  abdomen,  coming  on  in  an  hour  or  two,  copious 
and  painful  vomiting  ;  burning  heat  ;  groat  thirst  ;  convulsions, 
followed  by  collapse.  M.  Pecholier  believes  tliat  there  is  no  poison 
present  in  the  seed,  but  that  it  is  generated  in  the  body  by  a  re- 
action similar  to  that  by  wliich  prussic  acid  and  essential  oil  are 
produced  from  the  pulp  of  the  bitter  almond.  ('  L'Empoisonnement 
par  les  Semences  du  Ricin,'  1869,  p.  30.) 

Analysis. — Castor  seeds  could  only  be  identified  in  the  contents 
of  the  stomach  provided  a  portion  of  the  outer  coat  could  be  ob- 
tained. These  seeds  are  remarkable  for  their  peculiarly  variegated 
surface.  Externally  they  are  of  a  pale  grey,  but  marbled  with 
yellowish-brown  spots  and  stripes. 

COLCHICUM  (meadow-saffron). 

Meadow-safiron  (Colchicum  Autumnale)  contains  a  poisonous 
alkaloid — colchicina — the  effects  of  which  on  aniinals  are  similar 
to  those  of  veratria,  the  alkaloid  existing  in  white  hellebore.  The 
most  noxious  parts  of  the  plant  are  the  bulbs  (or  roots)  and  seeds, 
but  the  leaves  and  flowers  liave  also  an  irritant  action.  Tliree 
deaths  from  colchicum  are  reported  to  have  occurred  in  five  years 
1863-7. 

Symptoms  and  Appearances. — The  effects  of  colchicum  are  those 
of  a  vegetable  irritant  :  it  causes  a  burning  pain  in  the  gullet  and 
stomach,  with  violent  vomiting,  and  occasionally  violent  bilious 
purging,  followed  by  death.  The  general  natui-e  of  the  symptoms 
may  be  gathered  from  five  fatal  cases,  which  occurred  at  the  Toulon 
Hospital  under  the  treatment  of  M.  Roux.  ('  L'Union  Mi^dicale  ' 
Mars  27,  1855  ;  and  '  Lancet,'  May  5,  1855,  p.  474.)  It  appears 
that  two  oimces  of  colchicum  ivine  were  given  to  each  patient  by 
mistake  in  place  of  bark  wine.  None  of  the  men  experienced  any 
ill  ett'ects  until  about  two  hours  after  they  had  taken  the  poison. 
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Two  of  them,  who  had  felt  an  unusual  burning  at  the  stomach,  with 
colicky  pains,  then  began  to  vomit ;  and  when  examined,  they  were 
pale,  cold,  with  a  small  pulse,  and  suffering  from  severe  abdominal 
pain,  nausea,  constant  vomiting,  and  frequent  and  abundant 
purging.  Tn  about  six  hours  after  the  colchicum  wine  had  been 
taken,  there  was  a  burning  sensation  in  the  throat  and  along  the 
gullet,  ardent  thirst,  and  frequent  yellowish  serous  evacuations, 
witliout  mucus  or  blood.  The  mental  faculties  were  unimpaired, 
and  no  alteration  had  taken  place  in  the  motor  or  sensory  power. 
At  five  o'clock  in  the  afternoon,  nine  hours  after  the  colchicum  had 
been  taken,  the  symptoms  were  unchanged,  except  in  one  patient ; 
in  this  case  vomiting  and  purging  had  ceased,  and  the  skin  had 
become  warm  and  moist.  Three  of  the  patients  died  after  nineteen 
hours'  suffering,  and  two  after  twenty-six  hours'.  The  two  last  were, 
shortly  before  death,  in  a  deplorable  state,  presenting  Hvidity  of 
the  hps  and  nails,  icy  skin,  and  heaviness  about  the  head  ;  they 
complained,  besides,  of  a  vesical  and  rectal  tenesmus,  great  thirst, 
burning  of  the  tlrroat,  and  severe  pains  in  the  loins  and  limbs. 
The  appearances  were  similar  in  the  five  patients,  and  were  as  fol- 
lows : — No  ulceration  or  traces  of  inflammation  in  the  tliroat  and 
gullet ;  stomach  and  intestines  distended  with  a  little  gas,  but  con- 
taining a  great  deal  of  opaque  fluid  ;  mucous  membrane  much 
softened  and  red,  but  presenting  no  ulcerations  ;  liver  considerably 
congested,  and  spleen  gorged  with  blood.  No  other  alteration 
existed,  except  a  strongly-marked  redness  of  the  brain  and  spinal 
marrow.  The  aspect  of  the  muscular  tissue  was  rosy  in  all  parts, 
and  three  days  after  death  decomposition  had  not  begun.  No 
colchicina  was  found  in  the  vomited  matters,  but  by  compara- 
tive analyses,  it  was  proved  that  the  men  had  been  poisoned  by 
colchicum. 

In  November  1839,  a  gentleman  swallowed  by  mistake  one 
ounce  and  a  half  of  wine  of  colchicum.  He  was  immediately 
seized  with  severe  pain  in  the  abdomen  ;  other  symptoms  of  irri- 
tation came  on,  and  he  died  in  seven  hours.  No  exammation  of 
the  body  was  made  !  In  another  instance,  in  Avhich  an  ounce  of  the 
wine  was  taken,  death  occurred  in  thirty-nine  houi's,  (Schneider's 
'  Annalen,'  vol.  1,  p.  232. )  In  one  case  in  which  this  dose  was  taken, 
the  person  recovered  after  suft'ering  from  cramps  in  tlie  limbs,  and 
twitching  of  the  tendons.  (' L'Union  Med.'  Aug.  24,  1848.)  A 
woman,  set.  66,  suffering  from  rheumatism,  for  whom  Avine  of 
colchicum  had  been  prescribed,  took  by  mistake  an  ounce  of  the 
wine  of  the  seeds,  in  divided  doses,  in  twelve  hours.  She  suffered 
from  nausea,  violent  and  profuse  vomiting,  slight  purging,  with 
heat  and  burning  pain  in  the  throat,  great  thii-st,  cold  clanuuy  skin, 
feeble  pulse,  pain  in  the  stomach,  and  pain  in  the  forehead.  In- 
flammation of  the  stomach  supervened,  and  the  retching,  vomiting, 
thirst,  and  pain  continued  for  three  days.  She  then  recovered. 
('Amer.  Jour.  Med.  Sci.'  Jan.  1857  ;  and  'Brit,  and  For.  Rev.' 
1857,  vol.  19,  p.  409.)    In  a  well-marked  case  of  poisoning  by  the 
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roineoi  colchicum,  reported  by  Mr.  Fereday,  two  ounces  were  taken. 
The  symptoms  did  not  come  on  for  an  hour  and  a  half  ;  there  was 
then  copious  vomiting  of  a  yellow  fluid,  severe  pain  with  great 
tenderness  in  the  abdomen,  tenesmus  and  thirst.  The  patient  died 
in  forty-eight  hours  without  being  convulsed,  or  manifesting  any 
sign  of  cerebral  disturbance.  The  chief  morbid  appearance  was  a 
patch  of  redness  in  the  mucous  membrane  of  the  stomach,  near  the 
cardiac  orifice  ;  the  intestines  were  slightly  inflamed.  The  head 
was  not  examined.  ('  Medical  Gazette/  vol.  10,  p.  161.  See  also 
Casper,  '  Ger.  Med.'  p.  450.)  A  case  of  poisoning  by  the  medi- 
cinal administration  of  colchicum  has  been  communicated  to  me  by 
Mr.  Mann,  of  Bartholomew  Close.  Three  and  a  haK  drachms  of 
the  wine  of  colchicum  were  taken  in  divided  doses,  and  caused 
death  on  the  fourth  day.  There  was  no  inflammation  of  the 
mucous  membrane,  but  simply  extravasation  of  blood  into  the 
mucous  follicles.  The  mucous  membrane  has  been  found  softened 
in  two  cases  of  poisoning  by  the  tincture.  In  two  other  cases,  in 
which  an  ounce  and  a  half  of  the  tincture  was  taken,  and  death 
ensued  in  forty-eight  hours,  no  morbid  appearances  were  observed. 
(Gasper,  'Ger.  Med.'  1857,  vol.  1,  p.  451.)  For  a  case  of  alleged 
poisoning  by  wine  of  colchicum,  see  Casper's  '  Viertelialirsschrift  ' 
1860,  vol.  1,  p.  1.)  i  J  , 

Dr.  Ollivier  has  published  the  details  of  two  cases,  in  each  of 
which  about  five  ounces  of  the  tincture  of  colchicum  root  were 
swallowed,  and  proved  fatal.  In  one  case  there  was  continued 
and  violent  vomiting,  but  no  purging.  Pulse  thready  and  slow ; 
intense  thirst ;  severe  cramps  in  the  soles  of  the  feet  :  intellect  un- 
affected ;  no  convulsions  or  tetanic  spasms.  The  patient  died  in 
twenty-two  hours.  The  body  was  not  inspected  until  putrefaction 
had  advanced  to  a  degree  to  destroy  all  the  appearances.  An  un- 
successful attempt  was  made  to  extract  colchicina  from  the  con- 
tents of  the  stomach.  In  the  other  case,  symptoms  speedily  ap- 
peared, indicated  by  violent  pain  in  the  abdomen  ;  frequent  vomit- 
ing, but  no  purging  ;  diflicidt  breathing  ;  coldness  of  the  skin  • 
no  tetanic  spasms,  but  cramps  in  the  soles  of  the  feet ;  pulse 
small  ;  intellectual  faculties  preserved.  Death  took  place  in 
twenty-eight  hours.  The  vessels  of  the  pia  mater  were  much  in- 
jected, but  there  was  no  redness  of  the  mucous  membrane  of  the 
stomach.    ('Annales  d'Hyg.'  1836,  vol.  2,  p.  394.) 

The  mucous  membrane  has  been  found  softened  in  two  cases 
of  poisoning  by  the  tinctiu-e.     In  two  other  cases  in  which  an 
ounce  and  a  half  of  the  tinchire  was  taken,  and  death  ensued  in 
forty-eight  hours,  no  morbid  appearances  Were  found  /cn<5nf.v 
'Ger.  Med.'  18.57,  p.  451.)  V^^dspci, 

Seeds.— A  case  is  quoted  in  the  'Pharmaceutical  Times'  (Jan 
23,  1847,  p.  354),  in  which  a  man,  set.  75,  swallowed  a  lar^e  quan- 
tity of  colchicum  seeds.    He  soon  experienced  a  burning  sensation 
m  the  throat,  with  nausea,  vomiting,  violent  colicky  pains  and 
frequent  purging.    These  were  succeeded  by  difficulty  of  breath 
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incr,  and  discharge  of  bloody  urine.    After  death,  patches  of  in- 
flammation and  mortification  were  found  in  the  stomach  and  small 
intestine  (duodenum).    The  latter  contained  some 
EiG.  42.      colchicum  seeds. 

®  The  seeds  of  colchicum  are  of  a  brown  colour, 

n  ®a®  varying  from  pale  to  dark.  They  are  without 
@      ^  smell,  but  have  a  bitter  acrid  taste.    In  size  and 

®        colour  they  somewhat  resemble  grains  of  paradise, 
^        and  have  been  mistaken  for  them.  Their  shape  and 
^taSstzf size  are  represented  in  the  annexed  engraving.  (Fig. 

42.)  A  man,  set.  52,  took  a  decoction  made  with  a 
tablespoonful  of  colchicum  seeds  to  a  pint  and  a  half  of  water.  He 
was  seized  with  vomiting  and  purging,  continuing  mcessantly  until 
death,  which  took  place  in  about  thirty-six  hoiurs.  The  only  appear- 
ance of  note  was  that  the  stomach  had  a  violet  or  purple  hue.  iwo 
cases  of  death  from  the  fresh  seeds  are  reported  m  the  Journal  de 
CliimieMed.'  1853,  p.  421.  The  reader  will  find  a  good  summary  of 
the  action  of  this  plant  in  a  paper  by  Dr.  D.  Maclagan.  ('  Ed.  Month. 
Jour  '  December  1851.)  The  roots,  seeds,  leaves,  and  flowers  are 
poisonous,  and  cattle  sometimes  fall  victims  to  its  noxious  eff-ects. 
The  poisoning  of  cattle  by  it  is  said  to  be  frequent  m  Ireland.  In 
October  1874,  twenty-three  head  of  cattle  were  destroyed  by 
reason  of  their  being  turned  to  graze  i^,  P^^^J^f  ^Jj^.  '^f" 
chicum  was  in  flower.  ('  Pharm.  Jour  '  Oct.  1874,  p.  328.)  In 
the  spring,  these  animals  suff^er  from  the  leaves.  _ 

Colchicum  has  acquired  an  evil  notoriety  as  a  poison,  chiefly 
owing  to  the  evidence  given  at  a  trial  which  took  p  ace  at  the 
clitfal  Criminal  Court,  in  September  1862  (Beg  v.  Catherim  Wxl- 
son\  This  woman,  after  having  been  tried  and  acquitted  for  an 
attempt  to  poison,  ^ith  oil  of  vitriol,  the  wife  of  a  man  with  whom 
she^ohabited,  w^s  in  the  following  September  convicted  of  the 
murderof  a  Mrs.  Soames,  who  died  suddenly  while  nursed  by  the 
Soner  six  years  previously.  The  body  was  exhumed  but  no 
Son  was  found  iA  the  remains  ;  yet  the  medical  and  other  cu-- 
oumstances  as  well  as  the  conduct  and  correspondence  of  the 
Sone?  proved  to  the  satisfaction  of  the  court  that  deceased  had 
beeStroyed  by  vegetable  poison,  most  probably  colchicum,  with 
thrnoSousVoperties  of  which  she  was  proved  to  have  been  weU 
acQua^nted  From  the  facts  which  transpu-ed  m  reference  to  this 
Si  Ta  peared  that  the  deceased  was  one  of  four  persons  who 
had  at  Sent  dates  fallen  victims  to  the  acts  of  this  woman. 
1st  Peier  toer,  a  master  mariner,  of  Boston,  died  in  October 
1854  t  e  boTy  was  exhumed  in  1862,  but  no  poison  was  detected. 
2nd  jAson,  of  Boston,  who  died  in  D.^cember  1859  ;  the 

bod;  was  exhumed  in  January  1860,  and  no  poison  detected.  3^d 
MrlAmlson,  of  Kirkby  Lonsdale,  who  died  m  Octobei-  1860  , 
£  body  was  exhumed  ii/May  1862        -  ^^ms  died 

the  case  of  Mrs.  Soames,  above  mentioned.  All  these  peisons  aiea 
suddenly  while  in  a  state  of  health,  under  similar  symptoms,  and 
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without  any  apparent  natural  cause  to  account  for  death.  The 
symptoms  as  a  whole  were  not  reconcilable  with  any  known 
disease  ;  and  they  only  appeared  after  the  prisoner  was  proved  to 
have  administered,  under  some  pretence  or  other,  food  or  medicine, 
the  bottle  which  she  employed  for  this  purpose  being  kept  locked 
up,  or  in  her  own  possession.  The  motive  for  the  murder,  in  each 
case,  was  the  acquisition  of  money  or  property  of  which  the  pri- 
soner came  into  possession — in  Peter  Mawer's  case  by  a  will  made 
shortly  before  liis  death,  and  in  Mrs.  Atkinson's  case  by  an  act  of 
robbery  after  her  death.  Two  other  attempts  at  murder,  which 
failed,  led  to  the  inference  that  colcliicum  seeds  were  employed  by 
tliis  woman,  either  in  wine  or  brandy.  In  these  four  persons,  the 
symptoms  were  as  nearly  as  possible  of  the  same  character — burn- 
ing pain  in  the  throat  and  stomach,  intense  thirst,  violent  vomiting 
and  purging,  coldness  and  clamminess  of  the  skin,  excessive  de- 
pression and  great  v/eakness.  The  pulse  was  small  and  weak,  and 
death  appeared  to  take  place  froni  complete  exliaustion,  without 
convulsions  or  loss  of  consciousness.  Of  these  persons,  one  died 
on  the  second,  one  on  the  fifth,  one  on  the  eighth,  and  one  on  the 
fourteenth  day  from  the  occurrence  of  these  symptoms.  In  most 
of  the  cases,  the  poison  was  probably  given  in  divided  doses  ;  in 
the  last  case,  the  symptoms  always  appeared  every  evening  after 
the  deceased  had  taken  the  tea  prepared  by  the  prisoner. 

Colchicum  in  the  form  of  tincture  or  wine  possesses  a  warm  aro- 
matic taste  and  a  peculiar  odour.  The  medicinal  dose  of  the  tinc- 
ture and  wine  of  colcliicimi  is  from  ten  to  thirty  minims,  and  of 
the  powder  from  two  to  eight  grains.  According  to  Dr.  Aldridge, 
the  tincture,  given  frequently  in  medicinal  doses,  produces  saliva- 
tion.   ('Dub.  Hosp.  Gaz.'  Oct.  1845,  p.  52.) 

CoLCHiciNA. — Analysis. — Colchicum  owes  its  noxious  properties 
to  the  alkaloid  Colchicina,  which  exists  in  combination  with  an  acid 
both  in  the  seeds  and  root.  It  may  be  procured  in  fine  white  crystals, 
which  have  a  bitter  acrid  taste.  It  is  soluble  in  water,  has  a  feeble 
alkaline  reaction,  and  forms  crystallizable  salts  with  acids.  In  most 
of  its  reactions  it  resembles  the  other  alkaloids.  Its.  solutions  have 
a  bitter  taste,  give  a  white  precipitate  with  tannic  acid — a  yellow 
with  chloride  of  platinum,  and  a  puce-brown  with  solution  of  iodine. 
The  process  for  detecting  this  substance  consists  in  neutralizing 
with  potash,  a  portion  of  the  .aqueous  acid  solution  (obtained  by 
evaporating  the  alcoholic  tincture,  or  an  alcoholic  extract  of  the 
contents  of  the  stomach),  and  then  adding  twice  its  volume  of  ether. 
The  mixture  should  be  well  shaken.  On  pouring  ofi"  the  ether' 
and  letting  it  evaporate  spontaneously,  an  imperfectly  crystalline 
or  uncrystalline  residue  of  a  pale  fawn  colour  remains.  When  this 
is  treated  with  one  or  two  drops  of  concentrated  nitric  acid  it  ac- 
quires a  rich  purple  or  reddish  violet  colour.  This  is  the  special 
test  for  colchicina.  ('  Pharm.  Jour.'  1857,  p.  529.)  Iodic  acid 
produces  no  change  in  it.  Sulphuric  acid  produces  with  it  a  din<ry 
maroon  colour,  and  sulphomolybdic  acid  a  reddish  black.    A  solu- 
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tion  of  colchicina  is  precipitated  by  the  chloriodide  of  potassium 
and  mercury  and  the  ioduretted  iodide  of  potassium.  It  is  a 
powerful  poison.  One-tenth  of  a  grain  killed  a  cat  ;  vomiting, 
purging,  and  salivation  were  among  the  symptoms — these  were 
followed  by  conviilsions.  The  stomach  and  intestines  were  highly 
inflamed,  and  blood  was  effused  throughout  their  course.  (Pereira, 
'Mat.  Med.'  vol.  2,  pt.  1,  p.  157.)  In  two  cases,  less  than  half  a 
grain  proved  fatal  to  adults.    (Casper  '  Ger.  Med.'  1857,  vol.  1,  p. 

m.) 


BLACK,  WHITE,  AND  GREEN  HELLEBOREi 

There  are  several  species  of  Hellebore  ;  but  the  two  plants 
which  are  most  commonly  used  as  poisons  under  this  name,  are  the 
Black  and  White  Hellebore. 

Black  Hellebore. — This  is  the  Helleborus  Niger  of  the 
modern,  and  the  Melampodium  of  the  old  pharmacopoeias  ;  it  is 
also  known  under  the  name  of  Christmas  Rose,  from  its  flowering 
in  January.  In  Lancashire  it  is  called  Brank-ursine.  Another 
species,  Helleborus  Fcetidus,  sparingly  grows  in  shady  places 
and  on  a  chalky  soU,  flowering  in  March  and  April  ;  it  is  known 
under  the  names  of  Bear's-foot,  Setter-wort,  or  Eelleboraster. 

Symptoms  and  Appearances. — According  to  Wibmer,  the  roots 
of  the  black  hellebore  possess  great  activity  ;  but  the  leaves  are 
also  highly  poisonous  when  used  in  the  form  of  infusion.  By 
long  boiling  the  poisonous  properties  of  the  plant  are  diminished, 
probably  owing  to  the  loss  of  the  volatile  principle,  which  is  an 
acrid  oil.  The  roots  and  leaves  have  a  local  irritant  action,  pro- 
ducing violent  vomiting  and  purging  in"  small  doses,  with  severe 
pain  in  the  abdomen,  followed  by  cold  sweats,  convulsions,  insen- 
sibility, and  death.  The  powdered  root,  in  a  dose  of  a  few  grains, 
acts  like  a  drastic  purgative.  In  a  case  reported  by  Morgagni, 
half  a  drachm  of  the  aqueous  extract  killed  a  man,  aged  fifty,  m 
eight  hours.  The  symptoms  were  severe  pain  in  the  abdomen  and 
violent  vomiting.  After  death,  the  whole  of  the  alimentary  canal 
was  found  inflamed,  but  especially  the  large  intestines.  (Wibmer, 
Op.  cit.  Helleborus.)  A  case  is  quoted  by  the  same  -m-iter,  m 
which  a  tablespoonful  of  the  finely-powdered  root  (taken  by  mistake 
for  rhubarb)  caused  severe  symptoms  of  irritant  poisoning,  wliich 
did  not  disappear  for  four  liours.  The  man  recovered  on  the  foiu-th 
day  The  experiments  performed  by  Orfila  on  aniinals  show  that 
this  poison  acts  like  a  local  irritant  when  appUed  to  a  wound  on 
the  skin.    (Op.  cit.  vol.  2,  p.  369.)  . 

In  December  1862,  Dr.  Edwards  met  with  a  case  m  which  a  gen- 
tleman had  swallowed  experimentally  one  drachm  of  tinctiire  of  green 
hellebore  (vcratrium  viridc),  equal  to  twelve  grams  of  the  powder. 
He  was  found  soon  afterwards  in  a  collapsed  state,  features  sunk, 
skin  cold,  and  covered  with  a  profuse  clammy  sweat,  pulse  scarcely 
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perceptible.  He  complained  of  intense  pain  in  the  region  of  the 
stomach.  There  was  no  purging.  These  symptoms  were  relieved 
by  treatment,  and  the  next  morning  the  patient  had  recovered. 
('  Med.  Times  and  Gazette,'  1863,  vol.  1,  p.  5.) 

In  the  following  case,  which  occurred, to  Dr.  Massey,  a  woman 
recovered  from  a  large  dose  of  the  infusion.  About  one  ounce  and 
a  half  of  the  root  of  the  black  hellebore  was  put  in  a  covered  jar  in 
an  oven  with  twelve  ounces  of  water  ;  it  was  allowed  to  remain  a 
whole  night  by  a  slow  fire.  On  the  following  morning  the  woman 
took  a  teacupful  of  the  infusion.  It  produced  pain  and  pricking  in 
the  tongue,  fauces,  and  tln-oat ;  to  use  her  own  expression,  '  as  if 
a  hundred  pins  were  pricking  her.'  There  was  a  painful  sense  of 
constriction  of  the  throat,  with  great  difficulty  of  swallowing  ;  pain 
at  the  stomach,  and  violent  sickness.  The  tongiie  began  to  swell, 
as  well  as  the  parts  about  the  throat,  and  much  viscid  mucus  was 
voided  from  the  mouth.  The  eyes  were  sunk  ;  there  was  excessive 
prostration  of  strength,  discolouration  about  the  eyelids,  with  great 
collapse  of  the  vital  powers,  such  as  is  seen  in  the  collapsed  stage  of 
Asiatic  cholera  ;  the  extremities  were  cold,  and  the  general  surface 
of  the  body  was  bedewed  with  a  cold  clammy  sweat.  The  pulse 
varied  from  thirty  to  fifty  beats  in  a  minute,  was  very  small,  and 
at  times  scarcely  perceptible.  An  emetic  of  sulphate  of  zinc  was 
given  with  a  large  quantity  of  lukewarm  water  ;  and  this  was  fol- 
lowed by  three  grains  of  camphor  dissolved  in  spirits  of  wine,  and 
mixed  with  yolk  of  egg.  The  skin  was  kept  warm  by  hot  applica- 
tions. Coffee  was  repeatedly  given  ;  and  in  the  course  of  tliree  or 
ioxn-  hours  the  patient  rallied  considerably.  The  pulse  rose  to  sixty- 
eight  and  seventy.  She  complained  of  headache  ;  the  bowels  were 
relieved  with  castor  oil ;  and  beyond  saline  effervescing  draughts 
nothing  fm-ther  was  required.  She  soon  recovered.  ('  Lancet,' 
July  2U,  1856)  p.  100.) 

Hellebore  is  a  favourite  remedy  for  worms,  with  quacks  and 
rural  doctresses.  It  is  not,  therefore,  surprising  that  it  should  be 
occasionally  administered  in  an  overdose  and  cause  death.  Mr. 
Todd,  Coroner  for  Hants,  forwarded  to  me  the  report  of  an  in- 
quiry which  took  place  before  him  in  November  1845,  in  wliich 
a  child  under  two  years  of  age  was  poisoned  with  an  infusiooi  of 
hellebore,  administered  to  it  by  its  grandmother,  for  the  purpose 
of  destroying  worms.  The  leaves  of  the  plant  (Bear's-foot)  were 
bruised,  and  boiling  water  poured  over  them.  Two  dessert-spoon- 
fuls were  given  to  the  child,  who  had  been  suffering  from  ague,  but 
from  which  he  had  recently  recovered.  Within  ten  minutes  after 
taking  the  mixture  he  was  very  sick,  and  was  violently  purged. 
The  matter  vomited  was  of  a  green  colour,  and  slimy  ;  the  sickness 
and  purging  continued  until  the  evening,  when  he  died,  i.e.  about 
tliirtoen  hours  after  having  taken  the  mixture.  There  were  con- 
vulsions before  death.  On  inspection,  the  whole  body  appeared 
blanched  ;  the  eyes  were  sunk,  and  the  pupils  dilated.    Tliere  was 
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diffused  inflammation  of  the  mucous  membrane  of  the  stomach, 
and  a  well-marked  patch  of  inflammatory  redness,  about  the  size  of 
a  five-shilling  piece,  near  its  centre.  The  small  intestines,  which 
contained  a  brownish-yellow  fluid,  were  much  inflamed.  The 
c^cum  contained  about  thirty  worms.  The  head  and  chest  were 
not  examined.  Death  was  very  properly  attributed  by  the  medical 
witness  to  the  action  of  hellebore.  The  woman  who  prepared  the 
infusion  stated  that  she  had  frequently  given  it  in  large  quantities 
to  children,  and  there  were  no  injurious  effects.  It  is  nevertheless 
to  be  regarded  as  an  active  poison  ;  and  if  persons  are  not  always 
killed  by  such  worm-medicines,  it  must  be  considered  a  very  for- 
tunate circumstance.  This  acrid  vegetable  never  can  be  given  by 
an  ignorant  person  without  great  risk. 

Anahjsis.— This  is  confined  to  the  botanical  characters  of  the 
leaves  and  roots.  Black  hellebore  has  a  large  flower  with  five 
round  spreading  petals,  which  are  at  first  white,  and  afterwards 
become  reddish-coloured,  and  finally  greenish.  The  flower  of 
foetid  hellebore,  or  bear's-foot,  has  five  oval  concave  petals,  of  a 
green  colour,  tinged  with  purple  at  the  margin. 

White  Hellebobe.  Veratrum  Album. — The  action  of  this 
plant  is  analogous  to  that  of  black  hellebore  ;  it  is,  however,  more 
irritant.  The  powdered  root  produces  a  strong  local  effect,  and 
causes  violent  sneezing.  When  taken  internally,  it  gives  rise  to 
severe  pain  in  the  abdomen,  vomiting  and  purging,  followed  by 
giddiness,  dilatation  of  the  pupUs,  convulsions,  insensibility,  and 
death.  It  produces  a  sense  of  great  heat  and  constriction  m  the 
throat.  In  three  cases  mentioned  by  Dr.  Pereira,  m  which  the 
infusion  had  been  swallowed,  there  was  no  purging.  (Op.  cit 
vol  2  part  1,  p.  170.)  A  man  took  by  mistake  half  an  ounce  of 
white  hellebore  in  powder.  Four  hours  after  taking  the  poison  he 
was  seen  by  a  medical  man.  The  chief  symptoms  were,  a  burning 
sensation  in  the  mouth  and  tliroat,  pain  in  the  stomach,  purging, 
nausea,  but  no  vomiting  until  after  an  emetic  had  been  given 
There  were  no  symptoms  affecting  the  brain.  Under  treatment 
the  man  soon  recovered.  (Mr.  Gdes,  in  'Lancet,  1857,  vol.  2, 
p  9  ) 

There  can  be  no  doubt  that  white  hellebore  is  an  irritant  poison. 
The  numerous  observations  coUected  by  Wibmer  prove  that  it  acts 
powerfuUy  on  the  system.  In  one  instance,  twenty  gi-ams  of  the 
powder  caused  convulsions  and  death  in  tliree  hours,  and  in 
another,  a  man,  after  eating  the  root,  died  in  six  hoiu:s  Death 
was  preceded  by  vomiting  of  bloody  mucus,  and  by  cold  sweats. 
(Op  cit.  Veratrtjm.)  The  smallest  quantity  required  to  destroy 
life  is  unknown.  Sir  R.  Cliristison  quotes  a  case  from  Bernt,  ni 
which  a  man  took  but  a  small  quantity  of  the  powder,  and  died  in 
the  course  of  the  day.  After  death,  the  same  marks  of  irritation 
were  found  in  the  alimentary  canal  as  those  which  have  been 
described  in  treating  of  black  hellebore.  jj-ii^^^ 
Aivalysis.-Powdeved  white  Mlehore  root  has  a  reddish-brown 
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colour,  resembling  jalap.  Nitric  acid  gives  to  it  a  red,  rapidly- 
passing  to  a  dark-brown,  colour.  Sulphuric  acid  produces  with  it 
a  dark-brown  tint,  almost  black.  Iodine  water,  a  bluish-grey  tint, 
slowly  brought  out.  The  proto  and  persalts  of  iron  have  no  effect 
vppon  it. 

Veratria. — White  hellebore  owes  its  noxious  properties  to 
the  alkaloid  veratria,  which  is  itself  a  powerful  poison.  The  late 
]\'Ir.  Callaway  communicated  to  me  the  following  case.  A  physician 
prescribed  medicinally  for  a  lady  one  grain  of  veratria  divided  into 
fifty  pills,  and  three  were  directed  to  be  taken  for  a  dose.  Not  long 
after  this  dose  had  been  swallowed,  the  patient  was  found  insen- 
sible, the  surface  cold,  the  pulse  failing,  and  there  was  every  symp- 
tom of  approaching  dissolution.  She  remained  some  hours  in  a 
doubtful  condition,  but  ultimately  recovered.  Supposing  the 
medicine  to  have  been  well  mixed,  and  the  pills  equally  divided, 
not  more  than  one-sixteenth  of  a  grain  of  veratria  was  here  taken  ! 
The  common  veratria  of  the  shops  is  sometimes  given  medicinally, 
in  doses  of  one-sixth  of  a  grain.  Poisoning  by  veratria  is  a  rare 
occurrence.  I  have  not  met  with  an  instance  in  which  this  alkaloid 
has  been  administered  with  criminal  intention.  With  the  excep- 
tion of  the  case  above  mentioned,  there  is  no  experience  of  its 
operation  as  a  poison  on  man.  Judging  from  its  effects  on  animals, 
it  would  cause  vomiting  and  convulsions,  with  insensibility. 

Analysis. — In  the  state  in  which  it  is  usually  seen  veratria  is  a 
brownish-white  uncrystalline  powder,  scarcely  soluble  in  boiling 
water,  but  dissolved  by  alcohol,  ether,  and  benzole.  Acids  readily 
dissolve  it,  forming  salts  which  on  evaporation  do  not  yield  crystals. 
The  powder  has  a  hot,  acrid  taste,  without  bitterness,  and  if  any 
portion  enters  the  nostrils,  it  produces  a  copious  flow  of  mucus  and 
the  most  violent  sneezing,  lasting  for  some  time.  It  enters  into 
the  composition  of  most  cephalic  snuffs.  In  its  local  action  it  is 
powerfully  irritant.  Strong  nitric  acid  gives  to  the  powder  a  light 
red  colour,  becoming  ochreous  after  a  time.  Hydrochloric  acid, 
strong  and  diluted,  with  the  aid  of  heat,  produces  "a  dingy  red  tint. 
The  best  test  for  its  presence  is  the  diluted  sulphuric  acid,  which 
dissolves  it  without  change,  and  by  a  gentle  heat  produces  a  rich 
pink  colour,  which  is  destroyed  by  a  solution  of  chlorine,  but  not 
by  chloride  of  tin.  Strong  sulphuric  acid  tiu-ns  the  powder  yellow, 
but  on  heating  the  mixture  the  colour  deepens,  and  finally  becomes 
of  a  deep  maroon  red.  When  the  liquid  is  diluted,  tliis  colour 
changes  to  a  dingy  yellow.  Iodic  acid  dissolves  it  without  change. 
Sulphomolybdic  acid  timis  it  of  a  pale  reddish  brown. 

Veratria  differs  from  colchicina  in  its  insolubility  in  water  as 
well  as  in  the  action  of  strong  nitric  and  diluted  sulphuric  acid. 
Veratria  may  be  brought  into  solution  in  organic  liquids,  by  acetic 
acid  and  heat.  The  liquid  is  treated  with  potash,  and  two  parts  of 
benzole  will  yield  the  alkaloid  if  present,  on  decanting  and  evapo- 
rating the  benzolic  solution.    The  tests  may  then  be  applied  to  the 
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residue.  It  lias  not  yet  been  detected  in  the  tissues  upon  any 
reliable  authority. 

A  case  occurred  in  September  1865,  in  which  death  was  attri- 
buted to  the  action  of  veratria  criminally  administered.  The  de- 
ceased, a  woman,  was  advanced  in  pregnancy,  and  from  the  medical 
evidence  she  died  from  puerperal  convulsions,  and  Bright's  disease 
of  the  kidney,  with  effusion  of  blood  on  the  brain.  It  was  said 
that  veratria  was  detected  in  her  body  and  in  the  urine,  but  there 
were  no  symptoms  of  poisoning  by  veratria,  and  there  was  no 
evidence  of  administration  by  any  one.  The  chemical  analysis 
was  not  published,  or  it  might  have  appeared  that  too  great  a 
reliance  had  been  placed  upon  the  tests  employed.  ('  Med.  Times 
and  Gazette,'  October  28,  1865,  p.  472.)  It  was  no  doubt  a  case 
of  death  from  natural  causes  mistaken  for  poisoning.  It  may  here 
be  observed  that  Selmi  has  lately  found  in  the  viscera,  a  principle 
which  is  likely  to  give  rise  to  fallacious  results,  resembling  those 
assigned  to  veratria.  It  is  precipitated  by  some  of  the  precipi- 
tants  of  the  alkaloids,  and  acrjuires  a  violet-red  colour  with  sul- 
phuric acid  when  gently  heated.  (Wiggers,  'Jaliresb.'  1874, 
p.  599.)  This  has  no  doubt  misled  very  confident  analysts  into  the 
belief  that  they  had  detected  veratria  in  the  viscera. 


ERGOT  OF  RYE  (SBCALE  CORNTJTXJM), 

This  substance  is  better  known  as  an  abortive  drug  than  as  a 
poison.  When  taken  in  one  large  dose,  or  in  small  doses  long 
continued,  it  operates  as  an  irritant.  It  is  a  diseased  growth  m  the 
grain  or  seed  of  rye  caused  by  a  parasitic  fungus.  In  powder, 
infusion,  or  tincture  it  has  been  for  some  time  used  by  medical  men 
to  excite  the  muscular  action  of  the  uterus  and  aid  parturition.  It  is 
also  used  for  a  similar  purpose  on  animals  in  veterinary  practice. 

Symptoms  and  Appearances.  —In  large  doses  ergot  has  been  found 
to  cause  dryness  and  irritation  of  the  throat,  thirst,  burning  pain 
in  the  stomach,  vomiting,  colic,  and  sometimes  pm-gmg.  Cerebral 
symptoms,  such  as  headache,  giddiness,  and  stupor  have  also  been 
met  with.  The  appearances  after  death  have  been,  in  the  few  cases 
recorded,  chiefly  patches  of  inflammatory  redness  in  the  mucous 
membrane  of  the  stomach  and  small  intestines.  In  doses  ot  trom 
half  a  drachm  to  two  drachms  ergot  in  powder  has  caused  nausea, 
vomiting,  dryness  of  the  throat,  great  thirst,  aversion  from  toocl, 
pain  in  the  abdomen,  slight  purging,  pain  in  the  head  stupor,  and 
dilatation  of  the  pupils.  (Pereira,  'Mat.  Med.'  vol.  2,  pt.  1,  p. 
111.)  The  medicinal  dose  of  the  powder  in  uterine  diseases  is  from 
5  to  15  grains.  It  is  employed  in  a  larger  dose  (from  20  to  00 
grains  at  intervals  of  half  an  hour)  to  excite  uterine  action  either 
for  abortion  or  parturition.  The  dose  of  the  tinctiu-e  is  from  ten 
minims  to  one  drachm  (a  teaspoonful)  winch  is  considered  to  be 
equivalent  to  20  grains  of  the  powder.  The  dose  of  the  etheieal 
tincture,  accordiug  to  Pereira,  when  employed  for  the  purpose  of 
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exciting  uterine  caction,  is  one  drachm  every  half-hour  for  three 
or  four  doses.  ('  Mat.  Med.'  voL  2,  pt.  1,  p.  112. )  Ergot  must  be 
regarded  as  a  noxious  substance,  and  by  some  authorities,  it  is 
ranked  among  narcotico-irritant  poisons.  It  does  not  easily  cause 
death  in  one  large  dose,  but  its  fatal  operation  appears  to  be  more 
strikingly  developed  by  its  long- continued  use  in  small  or  medicinal 
doses. 

A  case  occurred  at  Brighton  in  October  1864,  in  which  a  qiiestion 
arose  respecting  the  fatal  eflects  of  this  drug  on  a  woman  who  had 
taken  it  for  a  long  period,  obviously  with  a  view  to  prociu^e  abor- 
tion. She  died,  however,  without  abortion  having  taken  place  ; 
and  the  question  at  issue  was,  whether  this  drug  had  or  had  not 
caused  her  death.  The  dose  taken  was,  I  am  informed,  about  a 
teaspoonful  of  the  tincture  of  ergot  three  times  a  day  for  a  period 
of  eleven  weeks.  On  inspection,  patches  of  inflammation  were 
found  on  the  mucous  membrane  of  the  stomach  after  death.  No 
other  cause  for  death  was  apparent,  and  one  medical  witness 
assigi-ied  it  to  the  irritant  action  of  the  ergot,  as  at  the  early  stage 
of  pregnancy  which  she  had  reached  (the  third  month),  this  sub- 
stance would  not  be  likely  to  act  on  the  uterus.  Another  medical 
gentleman,  who  gave  evidence  at  the  inquest,  asserted  that  death 
could  never  be  primarily  caused  by  ergot  of  rye.  The  qualification 
introduced  into  this  medical  opinion  is  of  small  importance.  The 
deceased  woman  is  reported  to  have  taken  a  large  quantity  of  the 
tincture,  and  it  is  quite  immaterial  whether  the  drug  killed  her  by 
a  primary  or  secondary  operation.  M.  Tardieu  describes  the  case 
of  a  woman,  set.  24,  who  aboiied  in  the  fourth  month  of  pregnancy, 
as  a  result  of  the  administration- of  ergot  in  powder  ;  she  died  from 
peritonitis  in  about  twenty-four  hours.  The  ergot  was  found  in 
fragments  in  the  lower  thii-d  of  the  bowels.  ('Ann.  d'Hvg-'  1855, 
vol.  1,  p.  404.) 

In  respect  to  its  operation,  it  may  be  observed  that  the  effects 
produced  by  its  administration,  are  not  such  as  readily  to  excite 
suspicion.  It  does  not  cause  the  decided  symptoms  of  irritation 
observed  in  the  action  of  savin.  In  medicinal  doses,  given  at  proper 
intervals,  the  only  marked  effect  which  it  produces  on  a  pregnant 
woman  is  a  lowering  of  the  pulse.  Sometimes  other  symptoms 
of  a  severe  character  have  presented  themselves.  ('Ann.  d'Hyg.' 
1856,  vol.  1,  p.  140.)  If  a  person  dies  from  the  effects  of  this  drug, 
the  results  are  legally  the  same,  whether  its  operation  as  a  noxious 
substance  is  of  a  primary  or  secondary  kind. 

Small  doses  of  the  aqueous  extract  of  ergot  injected  beneath 
the  skin  in  animals,  caused  a  loss  of  sensation  and  of  the  power 
of  co-ordination  ;  larger  doses  produced  paralysis  both  of  voluntary 
and  reflex  motions,  and  with  paralysis,  convulsions  occur.  The 
pupils  are  dilated.  The  pulse  is  at  first  quickened,  but  it  afterwards 
decreases  until  deatli.  The  active  principle  is  soluble  in  water,  but 
not  in  alcohol    ('Mod.  Record,'  Jjin.  7,  1873.) 

The  chronic  effects  of  this  poison  have  been  witnessed  occasion- 


520 


ERGOT  IN  RYE  BREAD.  ERGOTISM. 


ally  on  the  continent  in  an  epidemic  form,  and  they  have  in 
some  instances  been  distinctly  traced  to  the  admixture  of  ergot 
with  rye-bread.  In  one  set  of  cases  the  nervous  system  was  found 
to  be  esiDecially  affected,  indicated  by  vertigo,  loss  of  sensation, 
somnolency,  rigidity  of  the  muscles,  tremulous  gait  and  con- 
vulsions. After  death  the  chief  appearances  were  congestion  of  the 
brain,  liver,  and  lungs.  In  another  set  of  cases  the  blood  appeared  to 
have  undergone  some  remarkable  change  ;  haemorrhages  ensued  ; 
black  spots  and  boils  appeared  in  various  parts  of  the  body,  and 
gangrene  took  place  in  the  extremities.  After  death  the  blood  was 
found  black  and  very  fluid  tlrroughout  the  body.  (Wibmer,  Op.  cit. 
ai't.  Sphacelia  Segetum,  p.  158:)  These  serious  effects  are  not  wit- 
neissed  in  this  country,  bedaiise  rye-bread  is  but  little  used  as  an 
article  of  food.  The  presence  of  ergot  in  bread  may  sometimes 
accoiint  for  the  symptoms  of  poisoning  which  have  been  observed. 
('  Dublin  Med.  Press,'  July  1847,  p.  53.)  Much  information  on  this 
subject  will  be  found  in  the  foUoAving  references  : — ('Ann  d'Hyg.' 
1834,  vol.  2,  p.  179  ;  1835,  vol.  2,  p.  240  ;  1843,  vol.  1,  p.  347  ; 
Henke,  '  Zeitsclirift  der  S.  A.'  1842,  vol.  2,  p.  185  ;  1844,  vol.  1,  p. 
286,  and  vol.  2,  p.  215.)  It  would  appear  that  on  the  continent  this 
condition,  to  which  the  name  of  Ergotism  has  been  given,  requires 
for  its  production  a  long-continued  use  of  the  diseased  grain. 

Analysis. — The  active  properties  of  ergot  have  been  ascribed  to 
the  presence  of  ari  oU  or  oleo-resin,  soluble  in  ether.  According 
to  Herrmann  an  ethereal  solution,  distilled,  yields  a  fixed  oil  of  a 
browiiish-yellow  colour,  of  aromatic  odour  and  an  acrid  taste  ;  it 
exerts  no  particular  action,  either  as  a  medicine  or  a  poison.  An 
alkaloid  called  ecboline  has  been  discovered  associated  with  the 
oil,  and  separable  from  it  by  a  complex  process  (feee  'Pharm.  Jour.' 
Sept.  1871,  p.  242) ;  to  this  alkaloid,  according  to  Wenzell,  the 
medicinal  action  of  ergot  is  due  ;  others  regard  ecboHne  as  inert. 
('Med.  Record,'  Jan.  1873.)  Ergot  is  soluble  in  water  and  alcohol, 
and  the  aqueous  is  more  powerful  than  the  alcoholic  or  ethereal 
extract.  The  active  principle  is  dissolved  by  water,  but  only  to  a 
slight  extent  by  alcohol.  In  addition  to  ecboline  Husemann  de- 
scribes another  alkaloid,  ergotine,  and  gives  very  elaborate  processes 
for  their  separation  from  ergot  and  from  each  other.  ('Die  Pflan- 
zenstoffe,'  1871,  p.  521.)  They  are  brown  amorphous  substances, 
faintly  bitter  to  the  taste,  and  having  an  alkaline  reaction.  They 
are  soluble  in  water  and  alcohol,  but  insoluble  in  ether  and  cliloro- 
f orm.  They  combine  with  acids  to  form  amorphoiis  salts.  A  solu- 
tion of  ecboline  gives  a  white  precipitate  with  cyanide  of  potassium. 
Ergotine  gives  no  precipitate  with  the  cyanide.  Sulphuric  acid 
dissolves  ecboline,  giving  to  it  at  the  same  time  a  dai-k  maroon 
colour. 

The  form  and  characters  of  the  ergot  in  mass  are  well  known 
to  professional  men.  It  consists  of  grains  varying  in  length  from 
half  an  inch  to  an  inch  and  a  quarter,  and  the  breadth  of  about  tlie 
eighth  of  an  inch.    The  gi-ain  is  cylindiical,  blunt  at  the  ends,  and 
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cTiTved  like  the  spur  of  a  cock.  The  outer  coat  is  of  a  dark  purple 
colour,  almost  black,  irregularly  fluted  on  thfe  surfacfe,  vyliich 
is  often  ii-regularly 
cracked  and  fissured. 
In  the  annexed  illus- 
tration (fig.  43)  1  1 
represent  the  ergot  of 
rye  as  it  is  usually 
seen.  The  smaller  of 
the  two  grains  repre- 
sents the  average 
size ;  2  2  are  sec- 
tions of  the  grains, 
and  3  represents  a 
transverse  section, 
magnified  thirty  dia- 
meters. The  spongy 
character  of  the  substance  of  the  ergot  is  here  more  distinctly 
seen. 

The  powder  of  ergot  has  a  faint  fishy  smell  ;  this  is  especially- 
observed  when  it  is  rubbed  with  a  solution  of  potash.  Tliis  alkali 
dissolves  it  in  part,  and  the  solution  acquires  a  dingy-red  or  claret 
colour,  owing  to  the  solvent  action  of  the  alkali  on  the  colouring 
matter  of  the  outer  coat.  In  the  form  of  tincture,  alcoholic  or 
ethereal,  the  peculiar  fishy  odour  of  the  extract  when  treated  with 
potash  is  well  marked.  This  is  considered  to  be  owing  to  the  pro- 
duction of  propylamine.  It  may,  however,  be  concealed  by  other 
odours.  Sometimes  small  particles  of  ergot,  presenting  a  pink-red 
colour  in  the  dark  external  coat,  maybe  detected  in  the  sediment  by 
the  microscope.  When  ergot  has  been  taken  in  powder,  fragments  of 
it  may  be  found  scattered  over  the  lining-membrane  of  the  stomach 
or  bowels  ;  these  may  be  identified  by  the  characters  above  described. 
The  ethereal  tincture  of  ergot,  evaporated  to  an  extract,  yields  a  yel- 
lowish coloured  oil,  which,  if  any  of  the  colouring  matter  of  ergot  is 
present,  acquires  a  reddish  colour  when  heated  with  a  solution  of 
potash.  On  the  chemical  and  microscopical  properties  of  ergot,  see 
a  paper  by  Dr.  Lex  (Horn's  '  Vierteljahrs.'  1866,  vol.  1,  p.  231). 
For  the  purpose  of  ajjplying  testsj  it  is  advisable  to  obtain  an  alco- 
holic extract  and  dissolve  this  in  water.  Alkalies  give  to  the  solution 
a  crimson  tint,  and  the  sulphates  of  copper  and  zinc  throw  down 
.  pm-plish  coloured  precipitates.    ('  Pharm.  Jotir.'  1858,  p.  511.) 

It  is  not  probable  that  a  sufficient  quantity  of  this  substance 
will  be  found  in  the  body  tif  a  person  to  whom  it  is  alleged  to  have 
been  given,  to  allow  of  the  separation  of  echoline  or  ergotine.  The 
medical  jurist  must  rely  upOri  the  physical  properties  of  the  fungus 
if  he  can  obtain  any  of  it.  A  spectral  examination  of  the  red 
alkaline  solution  of  colouring  matter  presents  nothing  characteristic, 
riie  dry  powder,  heated  in  a  reduction-tube,  yields  nitrogen  as  am- 
monia, and  sulphur  as  sulphuretted  hydrogen,  discoverable  by  red 
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litmus  and  lead-paper.  Old  samples  smell  strongly  of  ammonia, 
and  c^intain  often  livin<?  acari. 

ALOES.     COLOCYNTH.     GAMBOGE.     JALAP.  SCAMMONY. 

These  different  substances,  which  are  used  in  small  doses  as  medi- 
cines, are  liable,  when  taken  frequently  or  in  large  quantities,  to 
excite  vomiting,  purging,  and  other  symptoms  of  irritation  in  the 
stomach  and  bowels.   Colocynth  has  occasioned  death  in  several  in- 
stances ;  in  one  case  a  tea-spoonf\il  and  a  half  of  colocjTith  powder 
destroyed  life  ;  and  one  draclun  of  gamboge,  a  medicine  much  used 
by  quacks,  has  proved  fatal  to  man.    (Traill's  '  Outlines,'  p.  150.) 
Aloes  and  colocynth  mixed,  are  said  to  be  the  basis  of  a  certam  quack 
medicine  sold  under  the  name  of  Morison's  Pills.  These  have  proved 
fatal  in  several  instances  from  the  exhaustion  j)rodnoed  by  excessive 
j>urging,  owing  to  the  large  quantity  of  the  pills  taken  in  frequently- 
repeated  doses.    Our  knowledge  of  the  symjotoms  and  appearances 
produced  by  these  irritants  is,  indeed,  chiefly  derived  from  the 
cases  which  have  proved  fatal  under  this  pernicious  treatment.  In 
the  seventeenth  volume  of  the  '  Medical  Gazette '  will  be  found , 
four  cases  of  tliis  description.    The  most  prominent  symptom  is  ex- 
cessive purging,  with  the  discharge  of  large  quantities  of  mucus  ; 
the  individual  becomes  exhausted,  and  slowly  sinks.    In  some  in- 
stances, the  symptoms  are  those  of  inflammation  and  ulceration  of 
the  bowels.    In  1836,  a  man  "\vas  convicted  of  having  caused  the 
death  of  a  person  by  the  administration  of  these  pills  ;  in  this 
instance,  the  death  of  the  deceased  was  clearly  due  to  the  medi- 
cine, and  on  inspection,  the  stomach  was  found  inflamed  and  ulcer- 
ated ;  tbe  mucous  membrane  of  the  small  intestines  was  inflamed 
and  softened,  and  there  was  the  appearance  of  effused  lymph  upon 
it.    An  ingenious  attempt  was  made  in  the  defence  to  draw  from 
the  medical  witness  a  statement  that  the  good  effects  of  some 
medicines  invariably  increased  in  proportion  to  the  quantity  taken. 
This  theory  was,  however,  very  properly  rejected.    The  same  re- 
marks apply  to  HoUoimy's  Pills,  although  these  are  of  a  more  imio- 
cent  description.  The  principal  ingredient  in  thera  is  said  to  be  aloes. 
In  all  cases  it  must  be  remenibered  that  these  drastic  purgatives  may 
cause  dangerous  symptoms,  or  even  death,  when  administered  to 
infants,  or  to  persons  debilitated  by  age  or  disease  ;  and  it  is  not 
necessary  that  the  dose  should  be  very  large,  in  order  that  fatal 
efl"ects  should  follow.      The  question  here  will  be  whether  the 
medicine  caused  death,  or  whether  it  simply  accelerated  it  ;  al- 
though, in  a  legal  point  of  view,  that  which  accelerates,  causes. 

In  March,  1875,  a  case  in  which  a  large  dose  of  colocynth  de- 
stroyed life,  occurred  at  Plaistow.  I  am  indebted  to  Mr.  D.  Price 
for  the  following  details  ;— A  woman,  ast.  38,  took  120  grains  of 
colocynth  in  powder.  She  believed  she  was  pregnant,  and  took 
the  powder  in  order  to  produce  miscarriage.  It  brought  on  violent 
retching  and  purging,  which  continued  more  or  less  for  fifty  houre, 
when  she  died  from  exhaustion.    When  seen  the  day  after  she  liad 
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taken  the  colocynth,  there  was  grea.t  prostration  of  strength,  with 
cold  extremities,  and  a  very  weak  pulse. 

HiERAPiCRA  (Hohj  bitter)  is  a  popular  aloetic  compound,  and 
one  death  is  recorded  to  have  been  produced  by  it  in  1837-8. 
There  is  reason  to  believe  that  it  is  occasionally  used  for  the  pur- 
pose of  procuring  criminal  abortion.  A  man  was  tried  and  con- 
victed of  this  crime  at  the  Aylesbury  Lent  Assizes,  1857  {H^g-  v. 
WJdte),  and  the  noxious  properties  of  this  compound  then  became 
a  subject  of  inquiiy.  The  dose,  and  the  condition  of  the  woman 
to  whom  it  is  administered,  will  of  course  ajEFect  the  answer  to  this 
question.  At  tie  trial  above  mentioned,  it  was  properly  considered 
to  be  a  noxious  substance  within  the  meaning  of  the  statute.  The 
fact  that,  under  the  name  of  Aloes  cum  Ganelld,  it  was  formerly 
admitted  into  the  British  Pharmacopoeias,  cannot  justify  the  mis- 
cliievous  uses  to  which  it  may  be  put.  Hierapicra  is  a  snuff- 
coloured  powder,  of  ^in  intensely  bitter  taste.  It  consists  of  four 
parts,  by  weight,  of  aloes,  and  one  part,  by  weight,  of  powdered 
Canella  bark.  The  proper  medicinal  dose  was  formerly  fixed  at 
from  five  to  fifteen  grains.  Its  injurious  effects  on  pregnant 
women  are  chieiiy  due  to  the  aloes.  Tliis  specially  affects  the 
rectum,  and,  by  contiguity,  under  violent  irritation  or  purging, 
may  affect  the  uterus.  From  the  taste  and  colour  which  it  imparts 
to  liquids,  it  is  not  probable  that  it  could  be  taken  by  a  woman 
unknowingly. 

Death  has  been  caused  by  aloes  taken  in  nitric  acid  ;  but  in  this 
case  the  mineral  acid  was  most  probably  the  destructive  agent.  A 
singular  case  occurred  in  Germany  a  few  years  since,  wherein  a 
medico-legal  question  was  raised  respecting  the  poisonous  proper- 
ties of  Aloes.  A  woman,  set.  43,  not  labouring  under  any  apparent 
disease,  swallowed  two  drachms  of  powdered  aloes  in  coffee. 
Violent  purging  supervened,  and  she  died  on  the  following  morn- 
ing, twelve  hours  after  having  taken  the  medicine.  On  inspection 
the  stomach  was  found  partially,  and  the  small  intestines  ex- 
tensively, inflamed.  There  were  no  other  particular  appearances  to 
account  for  death,  and  this  was  referred  to  the  effects  of  the  aloes. 

Chdnea  pepper  (Grains  of  Paradise)  is  a  substance  which  has 
been  elsewhere  described  as  innoxious  {aiite,  p.  506).  It  is  a  warm 
stimulant.  Although  not  injurious,  brewers  have  been  justly 
fined  for  putting  it  into  beer  as  an  adulterant. 

Other  vegetable  irritant  si,ibstances  might  be  enumerated  among 
poisons,  but  I  believe  these  are  the  principal  wliich  have  given  rise 
to,  or  are  likely  to  give  rise  to,  medico-legal  inqiiirie?, 
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POISONED  GAME. 

CANTHARIDES  (SPANISH  FLIES). 

Symptoms  ami  Effects. — Caiitharides  are  not  iinfreqtiently  adminis- 
tered, either  in  the  state  of  powder  or  tincture,  for  the  criminal 
purpose  of  procviring  abortion,  but  they  are  not  often  a  cause  of 
death  in  this  country.  Out  of  1,620  fatal  cases  of  poisoning  in  five 
years,  there  were  only  two  which  were  ascribed  to  cantharides. 
When  taken  iii  powder,  in  the  dose  of  one  or  two  drachms,  this 
substance  gives  rise  to  the  following  symptoms  :  a  burning  sensation 
in  the  throat,  with  great  difliculty  of  swallowing,  violent  pain  in 
the  abdomen,  with  nausea,  and  vorditing  of  a  bloody  mucus  ;  there 
is  also  great  thirst  and  dryness  of  the  tlu-oat,  and  in  a  few  cases 
observed  by  Mr.  Maxwell,  salivation  was  a  prominent  symptom. 
As  the  case  proceeds,  a  heavy  dull  pain  is  commonly  experienced 
in  the  loins,  and  there  is  an  incessant  desire  to  void  urine,  but  only 
a  small  quantity  of  blood  or  bloody  urine  is  passed  at  each  effort. 
M.  Lavalle'e  found  that  one  effect  of  this  poison,  externally  applied, 
was  to  give  a  strongly  albuminous  character  to  the  urine.  ('  L'Union 
Me'dicale,'  June  17,  1847,  ^.  380. )  The  abdominal  pain  becomes 
of  a  ^dolent  griping  kiiid.  Purging  supervenes,  but  this  is  a 
symptom  wliich  is  not  always  observed  ;  the  matters  discharged 
from  the  bowels  are  mixed  with  blood  and  mucus,  and  there  is 
often  tenesmus  (straining).  In  these,  as  well  as  in  the  vomited 
liquids,  shining  green  or  copper-coloured  particles  may  be  com- 
monly seen  on  exanliiiation,  whereby  the  nature  of  the  poison,  if  it 
has  been  taken  in  powder,  will  be  at  once  indicated.  After  a  time, 
there  is  severe  priapism,  and  the  genital  organs  are  swollen  and 
inflamed  both  in  the  male  and  feniale.  In  one  instance,  observed 
by  the  late  Dr.  Pereira,  abortion  was  induced,  probably  owing  to 
excitem6iit  of  the  uterus,  from  the  severe  affectibn  of  the  bladder  ; 
for  there  is  no  prdof  that  this  substance  acts  directly  on  the  uterus 
to  induce  abortioii.  With  respect  to  the  Aphrodisiac  propensities 
said  to  be  caused  by  cantharides,  these  dan  seldom  be  excited  m 
either  sex,  excejit  wheii  the  substance  is  administered  m  a  dose 
which  would  seriously  endanger  life.  When  the  case  proves  fatal, 
death  is  usually  preceded  by  faintness,  giddiness,  and  convulsions. 
The  tincture  of  cantharides  produces  smiilar  symptoms.  Tliey 
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are,  however,  more  speedily  induced,  and  the  burning  sensation  and 
constriction  of  the  throat  and  stomach  are  more  strongly  marked  ; 
this  symptom  is  often  so  severe  as  to  render  it  impossible  for  the 
person  to  swallow  ;  and  the  act  of  swallowing  gives  rise  to  excru- 
ciating pain  in  the  throat  and  abdomen.  Cantharides  have  been 
in  some  cases  wantonly  used,  and  with  great  danger  to  life,  with  a 
view  of  exciting  sexual  feelings.  The  doses  in  which  it  has  been 
given,  have  been  such  as  to  cause  symptoms  of  irritant  poisoning. 
In  Nov.  1859,  six  female  servants  in  a  gentleman's  family,  as  well 
as  the  master  and  raistress,  were  attacked  with  all  the  symptoms  of 
poisoning  by  cantharides.  It  appeared  that  the  coachraan  of  the 
family  had,  shortly  before  the  occurrence,  purchased  an  ounce  of 
cantharides  ;  that  he  had  put  the  powder  into  beer  and  coffee, 
and  had  thus  poisoned  the  whole  household.  He  was  tried,  but 
acquitted  of  any  indictable  offence,  on  the  ground  that  his  intent 
was  not  to  murder.  It  wap  this  case  which  led  to  an  immediate 
alteration  in  the  law  (p.  4,  ante). 

The  following  is  a  well-marked  case  of  poisoning  by  the  tincture. 
A  boy,  set.  17,  swallowed  an  ounce.  Whfin  seen,  an  hour  and  a 
half  afterwards,  the  respiration  was  hurried,  there  was  profuse 
salivation,  convulsive  trembling,  acute  pain  in  the  regions  of  the 
stomach  and  bladder,  and  such  exquisite  sensibihty  that  the  slightest 
pressure  produced  convulsions.  These  came  in  paroxysms,  were 
accompanied  by  painful  priapism,  and  followed  by  deUrium.  On 
the  seventh  day  he  was  seized  with  pain  in  the  head,  trembling  and 
universal  sj)asms  ;  coma  followed.  He  then  appeared  to  improve  ; 
but  on  the  fourteenth  day  violent  convulsions  supervened,  and 
these  were  followed  by  insensibility  and  death.  (BecJv's  '  Med. 
Jur.'  5th  ed.  p.  842.)  A  woman  swallowed  a  similar  quantity  of  the 
tincture.  Some  time  afterwards  she  suffered  from  severe  pain  in 
the  abdomen,  increased  by  pressure  ;  it  became  swollen  and  tjan- 
panetic.  She  passed  during  the  night  a  pint  and  a  half  of  urine 
unmixed  with  blood.  In  two  days,  the  pulse  was  feeble,  and 
scarcely  perceptible  ;  there  was  delirium,  with  severe  pain  in  the 
region  of  the  kidneys  and  bladder  ;  the  urine  was  continually  drawn 
off  by  a  catheter.  It  was  more  than  a  fortnight  before  she  was 
convalescent.  ('Med.  Gaz.'vol.  29,  p.  63.)  A  man  swallowed  sixty 
grains  of  the  powder  of  cantharides  by  mistake  for  jalap.  Some 
hours  afterwards,  he  was  found  labouring  under  incessant  vomitino- 
intense  thirst,  with  burning  pain  in  the  mouth,  throat,  and  stomach^ 
countenance  anxious,  tongue  swollen  and  thickly  coated,  pulse  130, 
weak  and  tremulous  ;  the  matter  vomited  had  a  greenish  colour 
and  a  pecuUarly  offensive  odour.  There  were  frequent  and  urgent 
calls  to  micturition,  always  preceded  by  severe  pain  at  the  point  of 
the  penis  ;  and  the  passage  of  the  urine  was  attended  with  severe 
scalding.  The  urine  was  turbid,  and  slightly  tinged  with  blood. 
There  was  a  duU  heavy  pain  in  the  lumbar  region,  increased  by 
pressure,  and  occasional  priapism.  Vomiting  was  promoted,  and  a 
large  quantity  of  a  thick  solution  of  gum-arabic  was  administered 
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at  intervals.  The  patient  rapidly  recovered  ;  his  recovery  was 
probably  dne  to  the  greater  part  of  the  poison  having  been  ejected 
by  the  early  occurrence  of  vomiting.    ('  Med.  Gaz.'  vol.  39,  p.  38-5.) 

A  woman  took  a  piece  of  blistering  plaster,  containing  cantha- 
rides,  about  the  size  of  a  walnut,  by  mistake.  In  about  an  hour, 
vomiting  and  strangury  supervened  ;  these  symptoms  were  followed 
by  inflammation  of  the  kidneys.  She  speedily  recovered.  In 
another  instance,  in  which  half  an  ounce  of  the  plaster,  containing 
two  drachms  of  the  powder,  was  taken  by  a  lunatic,  set.  45,  death 
took  place  in  twenty-four  hours,  although  reniedies  were  imme- 
diately applied.  In  about  two  hoursi,  the  whole  of  the  mucous 
membrane  of  the  movith  was  reddened,  and  covered  with  small 
blisters.  In  seven  hours  there  was  great  coldness  of  the  surface, 
with  imperceptible  pulse.  The  urine  passed  was  mixed  with  blood. 
;,'Ed.  Med.  and  Sur.  Jour.'  Oct.  1844,  p.  663.}  A  singular  case,  in 
which  an  attempt  was  made  to  poison  a  man  with  blistering  plaster, 
was  the  subject  of  a  trial  in  France.  This  person  perceived,  after 
taking  some  soup,  a  strong  and  bitter  taste,  for  which  he  could  not 
account.  He  also  suffered  from  violent  pain  in  the  stomach  and 
abdomen,  especially  in  the  region  of  the  bladder  ;  and  he  could 
only,  under  scalding  pain,  void  a  small  quantity  of  urine,  tinged 
with  blood.  He  recovered  from  these  symptoms  ;  but  tliree  months 
subsequently,  and  two  hours  after  taking  some  soup  wliich  had  the 
same  bitter  taste,  they  returned  in  an  aggravated  form.  They  were 
relieved  by  doses  of  olive  oil  and  milk  to  excite  vomiting.  A  few 
days  afterwards,  he  found  in  this  soup  a  dark-coloured  substance, 
wliich,  on  examination  by  a  medical  man,  turned  out  to  be  the 
powder  of  cantharides.  His  brother-in-law,  who  was  proved  to 
have  recently  purchased  blistering  plaster,  was  tried  on  a  charge  of 
attempting  to  poison  him.  One-half  of  the  plaster  sold  to  the 
prisoner  was  found,  and  it  was  proved  to  contain  about  thirty-one 
grains  of  powdered  cantharides.  The  medical  witnesses  agreed 
that  the  symptoms  under  which  the  prosecutor  had  laboured  were 
those  wliich  commonly  result  from  this  poison  ;  bat  one  of  them 
contended  that  the  dose  administered  was  not  sufficient  to  cause 
death'  (The  exact  quantity  taken  is  not  stated.)  The  accused 
was  nevertheless  capitally  convicted.    ('  Journal  de  Cliimie,  1846, 

p.  606.)  ,  ,  .  , 

Chi-onic  poisoning.— It  is  not  often  that  we  have  occasion  to 
observe  poisoning  with  cantharides  in  a  chronic  form  ;  but  a  re- 
markable set  of  cases  has  been  reported  by  Mi-.  Frestel,  which  show 
that,  contrary  to  common  belief,  the  substance  does  not  mvariab  y 
excite  those  aplirodisiac  propensities  which  have  been  generaUy 
ascribed  to  it.  It  appears  that  six  young  men  (students)  had 
during  a  period  of  six  months,  unknowingly  taken  with  their  tood 
powdered  cantharides  by  mistake  for  pepper.  The  quantity  taken 
was  at  no  time  large,  but  very  variable.  The  only  marked  general 
Tmptom  was  great  restlessness.  There  was  no  afiection  of  the 
nervous  system,  nor  any  disorder  of  the  bowels.    The  appetite  was 
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unaffected.  No  pain  waa  experienced  in  the  renal  or  lumbar 
regions.  About  three  hours  after  the  meal,  there  was  a  slight 
pruritus  of  the  glans,  vnth  a  desire  to  micturate,  and  there  was  also 
ardor  iirinse.  The  desire  for  micturition  continued  for  from  two  to 
four  hours,  and  then  gradually  ceased,  leaving  some  irritation  about 
the  urethra.  There  was  neither  priapism  nor  any  erotic  feeling. 
The  absence  of  symptoms  is  the  more  remarkable,  as  the  substance 
must  have  been  taken  in  very  different  doses  at  different  times. 
Without  knowing  the  cause  of  the  disorder  from  which  they  had 
suffered,  they  employed  for  their  relief  warm  baths  and  an  abun- 
dance of  warm  demulcent  drinks.  The  plan  of  treatment  was  found 
to  be  effectual.  ('Journal de  Cliimie Me'dicale,'  Janvier  1 847,  p .  17. ) 

Effects  of  external  application. — Cantharides  will  operate  as  a 
poison  when  applied  externally  to  a  wound,  or  ulcerated  surface, 
or  even  when  applied  to  a  large  surface  of  healthy  skin.  In  Janu- 
ary 1841,  a  girl,  set.  16,  was  killed  at  Windsor  under  the  following 
circumstances.  She  was  affected  with  the  itch  :  sulphur  ointment 
was  prescribed  for  her  ;  but,  by  mistake,  blistering  ointment  was 
used.  This  was  rubbed  all  over  the  body  of  the  girl  :  she  was 
soon  seized  with  violent  burning  pain— the  ointment  was  imme- 
diately washed  off,  but  the  cuticle  came  off  with  it.  The  girl  died 
in  five  days,  having  suffered  from  all  the  usual  symptoms  of  poison- 
ing with  cantharides. 

Appearances  after  death. — In  one  well-marked  case  of  poisoning 
by  cantharides,  the  whole  of  the  alimentary  canal,  from  the  mouth 
downwards,  was  in  a  state  of  inflammation,  as  weU  as  the  ureters, 
kidneys,  and  internal  organs  of  generation.  The  mouth  and  tongue 
seemed  to  be  deprived  of  their  mucous  membrane.  In  another  in- 
stance in  which  an  ounce  of  the  tmcture  was  swallowed,  and  death 
did  not  occur  for  foui-teen  days^  the  mucous  membrane  of  the  sto- 
mach was  not  inflamed  ;  but  it  was  pulpy  and  easily  detached.  The 
kidneys  were,  however,  inflamed.  The  brain  has  been  found  con- 
gested, and  ulceration  of  the  bladder  is  said  to  have  been  met  with. 
There  are  very  few  fatal  cases  reported,  in  which  the  appearances 
have  been  accurately  noted  ;  indeed,  the  greater  number  of  those 
who  have  taken  this  poison  have  recovered.  In  one  fatal  case, 
on  an  inspection  of  the  body,  the  vessels  of  the  brain  were  found 
gorged  with  blood,  and  a  quantity  of  serum  was  effused  in  the 
ventricles  and  between  the  convolutions.  The  heart  and  luno-s 
were  healthy.  The  internal  surface  of  the  stomach  Avas  studded 
with  red  points  interspersed  with  ecchymosis,  in  the  centre  of  each 
of  which  was  seen  an  adhering  pai-ticle  of  the  powder  of  cantha- 
rides. The  intestines  were  healthy,  but  the  kidneys  were  red 
and  gorged  with  blood.  Tlie  left  ureter  internally  was  of  a  very 
red  colour.  The  bladder  was  thickened,  and  the  mucous  coat  hi- 
jected  with  blood.  ('Ed.  M.  and  S.  J.' Oct.  1844,  p.  5G3.)  In  a 
case  which  occurred  to  Mr.  Saunders,  death  took  place  in  about 
twenty-four  hours.  The  deceased  must  have  taken  the  greater  part 
of  half  an  ounce  of  cantharides  in  powder.    The  symptoms  were 
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sticli  as  have  been  above  described.  On  inspection  the  vessels  of 
the  brain  were  filled  with  dark-colourpd  blood,  and  the  ventricles 
were  distended  with  serum.  Both  lungs  were  highly  engorged  with 
dark-coloured  blood.  The  gullet  was  partially  inflamed,  and  there 
were  patches  of  inflammation  on  the  mucous  coat  of  the  stomach, 
wliich  had  become  detached  in  several  places.  The  same  inflamma- 
tory appearance  existed  in  the  small  intestines,  in  the  folds  of  which 
the  powder  of  cantharides  was  abundantly  seen.  The  vessels  were 
distended  and  the  liver  was  engorged  with  dark  blood.  The  gall- 
bladder was  much  distended  with  bile,  and  none  of  this  secretion 
appeared  to  have  passed  into  the  bowels.  The  spleen  and  kidneys 
were  highly  congested  ;  the  ureters  were  inflamed;  the  bladder  con- 
tracted and  empty,  and  its  internal  surface  pale.  The  ghttering  of 
the  particles  of  cantharides  in  the  viscera  during  the  inspection  by 
candlehght  was  very  remarkable.  ('  Medical  Times,'  Feb.  2,  1849, 
p.  287.) 

Cantharides  are  sometimes  described  as  a  corrosive  poison  ; 
but  the  substance  appears  to  have  no  local  action  of  a  chemical 
nature.  It  is  a  pure  irritant,  and  the  local  efiects  observed,  are  en- 
tii-ely  due  to  irritation  and  inflammation.  Serious  accidents  have 
frequently  occurred  from  the  powder  of  cantharides  having  been 
mistaken  for  jalap,  cubebs,  and  other  piedicinal  substances.  A  man 
lost  his  life  on  one  occasion,  by  having  cantharides-powder  supplied 
to  him  for  cubebs  in  a  druggist's  shop. 

Fatal  Dose. — The  quantity  of  this  poison  requu-ed  to  produce 
serious  symptoms  or  to  destroy  life  has  been  a  frequent  subject  of 
medico-legal  inquiry.  Dr.  Thomson  represents  the  medicina,l  dose 
of  the  powder  to  be  from  one  to  three  grains.  On  a  late  criminal 
investigation  a  medical  witness  stated  that  one  grain  was  the 
maximum  dose,  but  tliis,  according  to  Thomson,  is  an  under-state- 
ment  ;  the  dose  of  the  tincture  is  from  ten  minims  gradually  in- 
creased to  one  fluid-drachm— of  the  powder  from  one  to  two  graviis. 
(Pereira,  '  Materia  Medica,'  part  2,  vol.  2,  p.  754.)  Doses  above 
this,  whether  of  the  powder  or  the  tincture,  are  hkely  to  prove 
injiirious,  and  to  give  rise  to  symptoms  of  poisoning.  On  a  trial 
which  took  place  at  Aberdeen,  in  1825,  it  appeared  that  a  draclini 
of  the  powder  had  been  administered  :  severe  symptoms  followed, 
but  the  person  recovered.  Dr.  Dyce,  the  medical  witness,  said  he 
had  given  ten  grains  of  the  powder  as  a  medicinal  dose.  In  three 
cases,  observed  by  Mr.  Maxwell,  a  drachm  of  the  powder  unxed 
with  six  oxmces  of  rum  was  taken  by  each  person:  they  were  robust, 
healthy  negroes  ;  they  sufiered  severely,  but  recovered  in  about  ten 
days.  In  these  cases,  in-itation  of  the  urinary  organs  did  not  ap- 
pear until  after  the  men  had  been  bled.  ,      ,       ,  . 

The  smallest  quantity  of  the  powder  which  has  been  known  to 
deatroy  life,  was  in  the  case  of  a  young  woman,  quoted  by  Orhla,— 
the  quantity  taken  was  estimated  at  twenty-four  grains  in  two  doses. 
She  died  in  four  days  ;  but  as  abortion  preceded  death  this  may 
have  been  concerned  in  accelerating  that  event.    Her  intellect  was 
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clear  until  the  last.  In  one  instance  a  man  recovered  after  having 
taken  twenty  grains  of  the  powder  ('  Ed.  Med.  and  Surg.  Journal,' 
Oct.  3844)  ;  and  in  another,  after  having  taken  two  drachms  ('  Med. 
Gaz.'  vol.  42,  p.  873).  An  oimce  of  the  tincture  has  been  known  to 
destroy  life.  This  dose  was  taken  by  a  boy,  fet.  17,  and  he  died  in 
fourteen  days.  This,  I  believe,  is  the  smallest  dose  of  the  tinc- 
ture which  has  proved  fatal.  Four  drachms  and  even  six  drachms 
have  been  taken  ;  and  although  the  usual  symptoms  followed,  the 
persons  recovered.  The  last  case  was  the  subject  of  a  trial  at  the 
Central  Criminal  Court,  in  September  1836.  Six  drachms  of  the 
tincture  were  administered  to  a  girl,  set.  17  ;  a  question  here 
arose  respecting  the  comparative  strength  of  the  tincture,  and 
whether  half  an  ounce  was  sufficient  to  kill  a  person.  One  ounce 
of  the  tincture  is  considered  to  be  equivalent  to  five  and  a  half 
grains  of  the  powder  ;  but  as  the  proportion  of  cantharidine,  the 
substance  on  which  the  poisonous  properties  depend,  is  subject  to 
variation,  it  is  probable  that  the  tincture  varies  in  strength  A 
case  is  quoted  by  Pereira,  from  Dr.  Hosack  ('Mat.  Med.'  vol.  2, 
pt.  2,  p.  750),  in  which  it  is  said  six  ounces  of  the  tincture  were 
taken  by  a  man  without  causing  dangerous  symptoms  !  This  must 
have  been  an  unusually  weak  preparation  ;  and  probably  the  insects 
from  which  the  tincture  was  made,  contained  little  or  no  canthari- 
dine. The  same  writer  mentions  a  case  within  his  own  knowledge 
in  which  one  ounce  of  the  tincture  caused  serious  symptoms.  The 
powder  cannot  be  so  readily  administered  as  the  tincture,  since  a 
large  proportion  of  it  floats  for  a  time  on  any  liquid  with  which 
it  is  mixed,  and  attracts  attention  by  its  peculiar  appearance. 

At  the  Liverpool  Lent  Assizes,  1861  (Reg.  v.  Wilkins),  a  man 
was  mdicted  for  admmistering  powdered  cantharides  to  a  woman 
The  prisoner  had  mixed  it  with  a  cup  of  tea  ;  the  prosecutrix  took  a 
portion  of  the  tea  and  sufltered  from  vomiting  and  other  symptoms 
produced  by  this  substance  ;  she  skimmed  a  quantity  of  the  powder 
from  the  tea,  on  which  it  floated,  and  its  nature  was  then  easily 
determined.  The  prisoner  was  convicted  of  the  act  of  adminis- 
tration, but  a  serious  question  arose  in  reference  to  the  intent.  The 
jury  found  that  he  had  administered  the  powder  with  the  intent  to 
excite  the  sexual  passion  of  the  woman,  for  which  the  new  statute 
had  not  provided,  as  this  makes  the  oflence  to  depend  only  on  the 
intent  to  injure,  aggrieve,  or  annoy  ! 

Treatment.— ^hen  vomiting  exists,  this  may  be  promoted  bv 
warm  demulcent  liquids,  as  thick  linseed-tea,  or  a  strong  solution 
of  gum  arabic  ;  if  it  does  not  exist,  emetics  and  castor  oil  should 
be  given— the  object  being  to  dislodge  the  poison.  Demulcent 
injections  may  also  be  used.  The  inflamed  state  of  the  throat 
may  not  admit  of  the  application  of  the  stomach-pump  Oil  was 
formerly  regarded  as  an  antidote  ;  but  it  has  been  found  that  this 
IS  a  ready  solvent  of  the  active  principle,  and  it  is  therefore  in 
jurious, 

Cantharidine.— ^na?i/5is.— Cantharidine  is  the  vesicatin<^  and 
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at  the  same  t'me  the  poisonous  principle  of  the  insect.    It  is  a  white 
solid  crystallizable  substance,  insoluble  in  water,  but  soluble  in 
ether,  chloroform,  alcohol,  fixed  oils  and  caustic  alkalies.  Although 
water  does  not  dissolve  it  in  its  pure  state,  it  takes  it  up  with  other 
principles  from  the  powdered  insect ;  and  thus  an  aqueous  infusion 
of  cantharides  is  poisonous.    Chloroform  will  separate  it  from  this 
solution.    It  is  not  volatile  according  to  Mr.  Procter  under  220°. 
It  is  powerfully  irritant,  but  requires  solution  in  some  menstruum 
and  contact  with  the  skin  to  produce  irritant  and  vesicating  effects. 
There  are  no  chemical  characters  by  which  this  principle  can  be 
safely  identified.    We  trust  to  its  physiological  or  vesicating  pro- 
perties. The  difiiculty  of  extracting  Gantharidine  may  be  conceived, 
when  it  is  stated  that,  according  to  Thierry's  experiments,  which 
are  the  most  perfect,  the  quantity  contained  in  the.  fly  is  only  about 
the  250th  part  of  its  weight,  so  that  it  would  require  nearly  half  an 
ounce  of  the  powder  to  yield  one  grain  of  cantharidine.  The 
quantity  of  cantharidine  required  to  produce  vesication  is  extremely 
small.    Robiquet  found  that  the  1-lOOth  part  of  a  grain,  placed  on 
a  slip  of  paper  and  applied  to  the  edge  of  the  lower  lip,  caused 
small  blisters  in  a  qiiarter  of  an  hour. 

For  the  detection  and  separation  of  cantharidine,  it  has  been 
recommended  to  digest  the  suspected  solid  or  the  liquid  contents  of 
the  stomach  (evaporated  to  an  extract)  in  successive  quantities  of 
ether,  to  concentrate  these  ethereal  solutions  by  slow  evaporation, 
and  then  observe  whether  the  concentrated  liquid  applied  to  the 
skin  of  the  lips  prodiices  vesication  or  not — the  medical  jurist  being 
expected  in  such  cases  to  make  himself  the  subject  of  experiment. 
By  this  method  Barruel  discovered  cantharides  in  some  chocolate. 
('  Ann.  d'Hyg.'  1835,vol.  1,  p.  455.)  For  the  detection  of  the  powder, 
M.  Poumet  recommends  that  the  suspected  liquids,  mixed  with 
alcohol,  should  be  spread  on  glass  slides  or  sheets  of  glass,  and 
allowed  to  evaporate  spontaneously  to  dryness.  The  fragments  of 
the  shining  scales,  of  a  golden  green  or  copper  colour,  wiU  then  be 
seen,  on  examining  by  reflected  Hght  either  one  or  both  surfaces  of 
the  glass.  ('Ann.  d'Hyg.'  Oct.  1842.)  Particles  of  cantharides  may 
be  detected  in  the  viscera  by  this  optical  method,  long  after  inter- 
ment. Orfila  has  detected  them  after  a  period  of  nine  months,  so 
that  they  do  not  seem  to  be  aff"ected  by  the  decomposition  of  the 
body.  As  the  powder  is  insoluble  in  water,  some  portion  of  it  may 
be  obtained  by  washing  and  decantation.  The  sediment  may  be 
examined  on  a  glass  slide  with  the  microscope. 

Mr.  Tichborne  recommends,  in  place  of  ether,  the  use  of  chloro- 
form for  the  separation  of  cantharidine  from  the  tincture  or  from 
an  alcoholic  or  aqueous  extract  of  the  contents  of  the  stomach.  He 
added  four  drachms  of  the  tincture  equivalent  to  three  grams 
of  powdered  flies  to  half  a  pint  of  wine  ;  one  ounce  of  chloroform 
was  frequently  shaken  with  this  mixture  and  left  ni  contact  with 
it  twenty-four  hours.  The  chloroform  was  then  separated  by  a 
funnel  and  filtered  ;  it  was  allowed  to  evaporate  spontaneously 
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m  a  watch-glass.  A  pellet  of  lint  of  the  size  of  half  a  pea,  pulled 
out  was  moistened  with  a  drop  of  olive-oil,  and  the  residue  in  the 

f    './'^^'iS^^^P^^^  Pl'-^^^d  upon  the  arm  and 

covered  with  gold-beaters'  skm.  When  taken  off  in  three  or  four 
hours,  the  skin  was  very  red,  and,  on'  wiping  it  with  chloroform, 
a  large  vesicle  was  produc^^^^  News,' Feb.  14,  1863,  p 

tt\  ShT?  7  '^"^^^'^^^^"^  ^^'^  ^^*^<^*«d'  amounted  to  only 
the  l-80th  pai't  of  a  gram.  This  mode  of  operating  is  certainly 
preferable  to  the  use  of  ether,  as  cantharidine  is  less  soluble  n 
ether  than  m  chloroform.  I  have  ascertained  by  exDeriment  that 
the  extract  obtained  from  half  an  ounce  of  the  tinctTe  oT  can  Sa 
rides  will  yield  to  chloroform  a  crystallizable  principk^iav^n?  he 
characters  assigned  to  cantharidine.  In  practice  it^w^U  be  found 
advisable  to  remove  the  alcohol  and  concentrate  the  liquid  as 
much  as  possible  before  adding  the  chloroform,  and  to  emploTtwo 
measures  of  chloroform  for  one  measure  of  the  liquid  for  anaVsTs 


Fig.  44. 


Fig.  45. 


C^stals  of  cantharidine  from  a  solution 
in  chloroform,  magnified  30  diameters. 


Crystals  of  cantharidine  firom  a  solution 
in  ether,  magnified  30  diameters. 


of  this  principle     SulnhiVI^  ■        ,    *  powerful  solvent 

matters^ndX  cant  a?Sets  tl^^^^^^^^^^  ^'i  '^^'y 

By  this  process  500  ^r.^'^! 

g.Ls  of  SI"e.T?ha?iTSTfl— d^^^^^ 

Cantlumdine  u  a  neutral  crvstaniV.w!  ,'  '"^.p.  662.) 

the  body  and  elytra  of  the  Ltffo^Sa^TJSLT*^^\ 
tions  of  its  crystalline  forms  obtained  Iw lUustra- 
tion ^of  its  soTutions  in  ethe^a^nS^t  Z-'lZZ'C^^^U 

^^^^it^mn^^^^^^  part  of  a 

unless  the  powder  is  present  in  ?r>m^.r  i^  i  ^^''*'"^°*  ^'''"^^^'^^ 
100th  of  a  kin  of  aSr^dke  dS^^^^^  The 
vesicating  properties.  dissolved  m  ether  is  said  to  possess 
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The  evidence  of  the  presence  of  cantharides,  or  of  their  having 
been  taken,  is  necessary  in  order  to  support  a  criminal  charge ;  for, 
however  nnambigiious  the  symptoms  produced  by  this  poison  may 
appear  to  be  in  its  peculiar  effects  on  the  generative  and  urinary 
organs,  a  medical  jurist  should  be  aware  that  similar  symptoms 
may  proceed  from  disease.  An  important  case  of  this  kind  has  been 
reported  by  Dr.  Hastings  ('  Med.  Gaz.'  vol.  12,  p.  431).  A  young 
lady  was  suddenly  seized  with  vomiting,  thirst,  pain  in  the  loins, 
strangury,  and  considerable  discharge  of  blood  from  the  urethra  ; 
the  generative  organs  were  swollen  and  painful.  She  died  in  four 
days.  She  was  governess  in  a  family,  and  there  was  some  suspicion 
that  she  had  been  poisoned  with  cantharides.  The  stomach,  kidneys, 
and  bladder  were  found  inflamed,  and  the  latter  organ  contained 
two  ounces  of  blood.  There  was  no  trace  of  poison,  and  indeed  it 
was  pretty  certain  from  the  general  evidence  that  none  could  have 
been  taken  or  administered. 
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NOXIOUS    ANIJIAI  FOOD.— -POISONOUS    FISH.— MUSSEI,S.— CHEESE.— SAUSAGE 

POISON.  UISEASED  MEAT.— PORK  AND  BACON.  SOUBCE  OF  TAPE-WORM.  

TRICHINA  SPIRALIS.  —  TRICHINOSIS.  —  PUTRESCENT  FOOD.  —  POISONED 
GAME. 

NOXIOUS  ANIMAL  FOOD. 

Certain  kinds  of  animal  food  are  found  to  produce,  occasionally, 
symptoms  resembling  those  of  irritant  poisoning.  In  some  in- 
stances this  poisonous  effect  appears  to  be  due  to  idiosyncrasy  ;  for 
onlv  one  person  out  of  several  ;  may  be  affected.  These  cases  are  of 
importance  to  the  medical  jurist,  since  they  may  give  rise  to  un- 
founded charges  of  criminal  poisoning.  In  the  absence  of  any  de- 
monstrable poison,  we  must  test  the  question  of  idiosjmcrasy  by 
observinc'  whether  more  than  one  person  is  aflected,  and  whether 
the  same  kind  of  food,  given  to  animals,  produces  symptoms  of 
T3oisonin<^  If,  with  this  latter  condition,  several  persons  are  aflected 
simultaneously,  we  cannot  refer  the  effects  to  idiosyncrasy  ;  they  are 
most  probably  due  to  the  presence  of  an  animal  poison.  Among  the 
articles  of  food  which  have  caused  symptoms  of  irritant  poisoning, 

'''^^::^=^o^e  kinds  of  fish  have  been  long  to 
produce  symptoms  resembling  those  of  irritant  poisoning  and 
occasionally  neurotic  symptoms  have  been  combined.  These  are 
aWed  as  food  ;  but  fish  reputed  wholesome  may  cause  occasionaUy 
Sarmiit  symptoms  and  even  death.  A  case  of  this  kind  occurred 
to  Mr  Maunder  C  Lancet,'  July  30,  1864,  p.  132)  -'h^^  ^J^y  J^^^J^ 
as  an  illustration  A  man,  jBt.  35,  ate  a  portion  of  mackerel  and 
criJlaSTnot  liking  it.'  For  two  days  subsequently  he  wa3  not 
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well,  but  still  able  to  get  about.  On  the  third  day  an  eruption 
made  its  appearance  on  the  skin,  and  on  the  ninth  he  died.  When 
seen  on  the  morning  of  this  day  he  was  restless  and  occasionally 
delirious.  The  pulse  was  quick,  weak,  small,  and  irregular  ;  the 
tongue  dry  and  brown,  and  there  was  occasional  hiccough.  The 
skin  was  red,  excepting  that  of  the  face.  There  was  oedema  of  the 
upper  part  of  the  thighs  and  the  lower  part  of  the  abdomen  and 
loins,  with  vesication.  There  was  a  scaling  off  of  the  cuticle  on  the 
arms,  hands,  and  legs.  There  appears  to  have  been  no  vomiting  or 
purging,  and  no  other  apparent  cause  of  death. 

Mussels. — Of  all  the  varieties  of  shell-fish,  none  have  so  fre- 
quently given  rise  to  accidents  as  the  common  mussel.  The  symp- 
toms which  it  produces  are  uneasiness  and  sense  of  weight  in  the 
stomach,  sensation  of  numbness  in  the  extremities  ;  heat,  dryness, 
and  constriction  in  the  mouth  and  throat ;  thirst,  shivering,  difficulty 
of  breathing,  cramps  in  the  legs,  swelling  and  inflammation  of  the 
eyelids,  with  a  profuse  secretion  of  tears,  and  heat  and  itching  of 
the  skin,  followed  by  an  eruption  resembling  nettle-rash.  These 
symptoms  are  sometimes  accompanied  by  colic,  vomiting,  and  purg- 
ing. They  ipay  occur  within  ten  minutes  or  a  quarter  of  an  hour  ; 
but  their  appearance  has  been  delayed  for  twenty-four  hours. 
There  is  generally  great  exhaustion  and  debility. 

The  symptoms  here  described  have  proceeded  from  the  eating  of 
not  more  than  ten  or  twelve  mussels.  Two  cases,  reported  by 
Clu-istison,  proved  fatal,  the  one  in  three,  and  the  other  in  about 
seven  hours.  In  general,  however,  especially  when  there  is  free 
vomiting,  the  patients  recover.  In  the  inspection  of  the  two  fatal 
cases  above  mentioned,  no  appearance  was  found  to  account  for 
death.  A  case  in  which  two  mussels  produced,  in  a  boy,  aged  ten, 
alarming  symptoms,  followed  by  an  eruption  resembling  scarlatina 
and  nettle-rash,  will  be  found  elsewhere  reported.  (' Guy's  Hosp 
Reports,'  Oct.  1850,  p.  213.) 

R.  Gr.,  set.  23,  was  admitted  into  Guy's  Hospital  in  March  1873. 
He  had  eaten  a  quart  of  mussels  and  was  sufi'ering  from  symp- 
toms of  poisoning.  There  was  vomiting  at  intervals.  The  whole 
of  his  body  was  covered  with  a  raised  rash  which  itched  intensely, 
and  after  a  time  became  scarlet.  There  was  oedematous  swelling  of 
the  eyelids  with  injection  of  the  conjunctivee,  twitchings  of  the 
muscles  of  the  face,  followed  by  pain  in  the  abdomen  and  soreness  of , 
the  limbs.  Under  the  use  of  emetics  and  pm-gatives  the  man  re- 
covered in  about  a  week.    ('  Guy's  Hosp.  Reports,'  1874,  p.  420.) 

In  J uly  1860,  a  number  of  persons  living  at  Tralee  were  poisoned 
under  the  following  circumstances.  A  woman  picked  up  some 
mussels  which  she  found  at  the  bottom  of  the  basin  of  a  ship-canal. 
She  distributed  them  among  her  neighbours,  and  during  the  night 
twenty-one  persons  who  had  eaten  them,  were  attacked  with  symp- 
toms  of  poisoning.  Three  children  died,  and  six  persons  were 
placed  in  imminent  peril.  The  rest  were  soon  out  of  dano-er. 
Eight  out  of  the  twenty  -one  attacked  were  adults.    ( '  Med.  Times 
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and  Gazette,'  July  28, 1860.)  In  October  1862,  an  accident  occurred 
at  Liverpool  in  which  a  woman  died  in  about  four  hours,  after 
haying  eaten  some  mussels  taken  from  a  ship  in  the  docks.  Severe 
pain  and  vomiting  were  among  the  symptoms,  which  generally  re- 
sembled those  of  arsenical  poisoning.  Several  other  persons  were 
made  seriously  ill,  but  recovered.  Although  the  vessel  was  not 
sheathed  with  copper  or  yellow  metal,  it  was  coated  with  a  green 
pigment,  of  which  arsenic  may  havo  been  a  constituent.  Mr. 
Paterson,  of  Liverpool,  describes  a  set  of  cases,  in  two  of  which  the 
symptoms  were  chiefly  those  affecting  the  brain  and  nervous  sys- 
tem. Two  persons  recovered  and  two  died.  On  this  occasion  also 
the  mussels  had  been  collected  in  the  Liverpool  docks.  ('Lancet,' 
March  1,  1873,  p.  323.)  In  this  year  other  fatal  cases  occurred  at 
Falmouth.  Three  boys  after  eating  mussels  became  insensible  and 
died  within  an  hour.  (' Lancet,' February  1873,  p.  247.)  In  five 
years  (1863-7)  there  were  eight  deaths  from  mussels  recorded. 

The  poisonous  action  of  mussels  can  be  referred  neither  to  putre- 
faction nor  disease  ;  nor  in  all  cases  to  idiosyncrasy,  since  in  one 
instance  those  mussels  only  which  had  been  taken  from  a  particular 
spot  were  poisonous  ;  all  persons  who  partook  of  them  suffered,  and 
a  dog  to  which  some  of  them  were  given  was  killed.  From  a  case 
which  occurred  to  M.  Bouchardat,  it  would  appear  that  copper  is 
sometimes  present,  and  may  be  the  cause  of  the  poisonoiis  effects. 
Two  women  were  poisoned  by  mussels,  and  he  found  on  analysis 
sufficient  copper  in  the  fish  to  accoimt  for  the  symptoms  of  irrita- 
tion from  which  they  suffered.  ('Ann.  d'Hyg.'1837,  vol.  1,  p.  358.) 
Copper  is  not,  however,  present  in  all  cases,  and  it  is  therefore 
probable  that  there  is  in  some,  if  not  in  all  instances,  an  animal  poison 
present  in  the  fish.  (See  'Ann  d'Hyg.'  1851,  vol.  1,  p.  387;  vol.  2, 
p.  108.)  Oysters  and  periwinkles  have  occasionally  given  rise  to 
similar  symptoms.  Salmon,  sold  in  the  state  of  pickled  salmon,  or 
even  herrings  salted,  may  also  act  as  irritants  :  this  may  be  due  to 
the  fish  being  partially  decayed  before  it  is  used,  or  to  the  noxious 
effects  of  the  pickle.  For  some  remarks  by  Dr.  Hamilton  on  the 
poisonous  properties  of  fish,  see  the  '  Pharmaceutical  Journal,' 
January  1853,  p.  344. 

Cheese. — The  symptoms  produced  by  cheese  have  been  those  of 
irritant  poisoning.  The  natiu-e  of  the  poison  is  unknown.  In  some 
cases  the  irritant  property  is  due  to  a  putrefied  state  of  the  curd,  or 
to  the  production  of  a  rancid  irritant  oil.  Again,  it  has  been  sup- 
posed that  the  poison  is  occasionally  derived  from  certain  vegetables 
on  which  the  cows  had  fed.  In  1858  a  case  was  referred  to  me  for 
examination,  in  which  twenty-five  persons  had  suffered  frorn  vomit- 
ing and  purging,  more  or  less  violent,  owing  to  their  having  par- 
taken of  cheese.  The  only  articles  of  food  in  common  were  bread, 
beer,  and  cheese.  The  bread  and  beer  were  excluded  from  any  sus- 
picion of  containing  poison.  All  the  persons  recovered.  On  a  close 
examination  of  the  cheese,  I  found  it  to  be  strongly  acid  ;  it  liad  an 
offensive  musty  smell,  and  yielded  a  quantity  of  acrid  oil  to  ether. 
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It  had  not  been  properly  pressed,  and  the  casein  had  undergone 
chemical  changes.  The  ashes  yielded  copper  and  lead,  but  only  in 
traces.  The  cheese  had  acquired  irritant  properties,  not  from  the 
presence  of  any  poisonous  matteir  added  to  it,  but  from  partial 
decay.  There  was  abundant  evidence  that  cheese  from  the  same 
dairy  had  been  eaten  without  causing  any  injurious  symptoms. 
This  negative  evidence,  however,  is  quite  consistent  with  one  cheese 
acquiring  noxious  properties.  Dr.  Britton,  of  Driffield,  has  pub- 
lished a  number  of  cases  in  which  symptoms  resembling  those  of 
irritant  poisoning  were  caused  by  cheese.  ('Lancet,'  March  1, 
18T3,  p.  328.)  He  traced  the  illness  among  different  families  to 
cheese  procured  from  the  same  shop  and  from  the  same  stock. 
One  cheese  only  out  of  a  number  of  the  same  kind,  produced  these 
poisonous  effects.  The  cheese  was  analysed,  but  no  poison  was  found 
in  it.    The  fatty  matter  had  a  rancid  smell. 

In  February  1865  a  set  of  cases  were  reported  to  the  Med. 
Chir.  Soc.  of.  Edinburgh,  in  which  a  sample  of  American  cheese 
had  produced  alarming  symptoms  of  irritation.  They  appeared  in 
about  three  hours  after  the  cheese  had  been  eaten.  The  persons 
suffered  from  severe  pain  in  the  stomach— in  some  cases  cramp, 
with  violent  vomiting  of  a  greenish  fluid,  soreness  of  the  throat,  and 
a  cold  clammy  condition  of  the  skin.  All  the  patients  recovered, 
and  in  every  case,  recovery  was  preceded  by  profuse  perspiration. 
The  cheese  appeared  quite  fresh.  It  had  no  particular  odour  or 
anything  to  indicate  poisonous  properties.  ('Ed.  Med.  Journ.' 
1865,  vol.  1,  p.  854.)  We  must  not  lose  sight  of  the  fact  that 
cheese  may  actually  contain  poison  mixed  with  it  through  ignorance. 
Orpiment  or  chromate  of  lead  may  be  used  as  colouring,  and  the 
discovery  of  such  mineral  substances  would  at  once  account  for  the 
irritant  eff"ects.  (See  '  Pharmaceutical  Journal,'  August  1862,  p.  89.) 
Annatto,  the  colouring  matter  usually  employed' to  give  a  yeUow 
or  orange  colour  to  cheese,  is  a  perfectly  innocent  extract  :  but  it 
may  be  adulterated  with  colcothar,  chrome  yellow,  orpiment,  or 
other  noxious  mineral  substances,  and  thus  convey  poison  into 
cheese. 

Milk.—Mjlk  is  subject  to  be  aff"ected  by  disease  in  the  cows  but 
in  this  state  it  acts  like  an  emetic  and  produces  vomiting.  In  one 
instance  three  children  were  attacked  with  violent  voimtino-  after 
taking  milk  at  their  breakfast.  I  found  a  quantity  of  bloodloaixed 
with  it,  and  from  its  appearance  there  was  no  doubt  that  it  had  been 
taken  from  a  diseased  cow.  The  parents  suspected  poison  but 
there  was  no  poison  present.  ' 

Sausage  Poison.— The  symptoms  caused  by  sausage-poison  par- 
take of  a  narcotico-irritant  character  :  they  are  very  slow  in  appear- 
ing--8ometimes  two,  three,  or  four  days  may  elapse  before  thev 
manifest  themselves.  This  poison  has  been  so  called  because  its 
effects  have  been  chiefly  manifested  when  the  flesh  has  been  made 
into  sausages  ;  its  effects  have  been  chiefly  observed  in  Germany 
where  sausages  are  a  staple  article  of  food.  ' 
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In  the  '  Medical  Gazette  '  for  Nov.  1842,  there  is  an  account  of 
the  cases  of  three  persons,  who  had  died  from  the  effects  of  liver- 
sausages,  which  had  been  made  from  an  apparently  healthy  pig, 
slaughtered  only  a  week  before.  The  inspection  threw  no  Ught  on 
the  cause  of  death.  The  poisonous  property  was  supposed  to 
depend  on  a  partial  decomposition  of  the  fatty  part  of  the  sausages. 
It  is  said  that  when  extremely  putrefied,  they  are  not  poisonous. 
In  a  case  in  which  I  was  consulted,  a  few  shces  of  a  German 
sausage,  evidently  of  old  manufacture,  but  not  putrescent,  caused 
the  death  of  a  cliild,  with  violent  symptoms  of  irritation  of  the  sto- 
mach and  bowels.  I  examined  a  portion  of  the  sausage  :  it  con- 
tained no  poisonous  matter  which  admitted  of  detection.  The  fatty 
portions  were  rancid,  and  the  lean  portions  very  dry.  There  was 
no  doubt,  however,  that  it  had  been  the  cause  of  the  symptoms  and 
death  of  the  child. 

Dr.  Tripe  has  published  a  complete  account  of  the  effects  pro- 
duced by  sausage-poison.  ('  Brit,  and  For.  Med.  Rev. '  Jan.  1860, 
p.  197.)  It  appears  that  in  November  1859,  sausages  made  and  sold 
by  a  pork-butcher  at  Kingsland,  were  eaten  more  or  less  by  sixty- 
six  persons,  of  whom  sixty-four  were  attacked  with  violent  symp- 
toms of  irritation,  in  from  three  and  a  half  to  thirty-six  hours  sub- 
sequently to  the  meal.  One  case  only  proved  fatal,  on  the  seventh 
day.  No  symptoms  appeared  in  this  man  until  after  the  lapse  of 
six  hours.  It  seems  that  he  had  eaten  one  of  the  sausages  raw  and 
tliree  cooked.  He  was  attacked  with  severe  vomiting  and  purging, 
followed  by  shivering  ;  there  was  pain  in  the  abdomen,  violent 
headache,  and  great  prostration.  The  pulse  was  feeble  and  quick, 
and  there  was  delirium.  These  symptoms  underwent  a  remission, 
but  he  had  a  relapse,  became  comatose,  and  died  on  the  seventh 
day.  Latterly,  he  chiefly  complained  of  pain  in  the  bowels.  Dr. 
Letheby  found,  on  inspection,  no  signs  of  inflammation  or  of  the 
action  of  an  irritant  in  the  stomach.  The  small  intestines  were 
much  inflamed  at  the  lower  end,  and  the  gall-bladder  was  distended. 
The  other  organs  were  healthy.  The  viscera  contained  no  vegetable 
or  mineral  poison.  The  sausages  were  made  with  heifer-beef,  jjork- 
fat,  sage,  and  pepper.  There  was  no  chemical  evidence  of  anytliing 
noxious  about  them,  and  an  analysis  failed  to  show  the  presence  of 
poison.  There  could,  however,  be  no  doubt  that  the  sausages  had 
caused  the  symptoms  and  death,  the  food  in  this  case  acting  as  a 
narcotico-irritant  poison.  Other  persons  suffered  from  burning  pain 
in  the  throat  and  stomach,  followed  by  vomiting  and  purging  ;  then 
giddiness  or  confusion  in  the  head,  and  in  some  there  was  delirium. 
In  the  man  who  died,  the  delirium  M'as  well  marked,  and  the  eyes 
were  red.  In  those  persons  who  recovered,  the  noxious  animal 
matter  was  probably  early  thrown  ott'  by  vomiting  and  purging. 
Most  of  these  cases  probably  arise  from  the  eating  of  flesh  in  a 
diseased  state.  This  view  is  borne  out  by  a  case  brought  before  a 
metropolitan  police  magistrate  in  July  1874.    A  part  of  the  meat 
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was  seized  before  it  had  been  chopped  up  for  sausages,  and  an 
abscess  was  found  in  it.  ('Sanitary  Record,'  July  1874,  p.  54.) 
The  meat  would,  of  coiirse,  be  equally  noxious  whether  made  into 
sausages  or  eaten  in  its  ordinary  state. 

DISEASED  MEAT. 

Midton. — Tlie  following  case  was  referred  to  me  in  December 
1840.  Four  members  of  the  family  of  a  shepherd  were  attacked 
with  symptoms  resembling  those  of  irritant  poisoning  after  eating 
a  portion  of  mutton  which  had  been  given  to  them.  The  father 
and  mother  suffered  severe  pain  after  the  meal,  and  the  latter  had 
an  attack  of  vomiting,  and  became  insensible.  Their  children,  a 
boy  and  a  girl,  were  seized  with  violent  vomiting  and  purging,  and 
the  boy  died  in  three  hours  after  the  meal.  On  inspection,  the 
mucous  membrane  of  the  stomach  presented  patches  of  inflammation, 
and  there  was  inflammation  of  the  peritoneum.  The  stomach  con- 
tained some  half-digested  food,  mixed  with  blood.  No  trace  of 
poison  was  found  in  the  contents,  or  in  the  food.  It  appeared  that 
the  mutton  was  from  part  of  the  body  of  a  sheep,  which  had  been 
killed  wliile  affected  with  the  '  staggers.'  The  flesh  was  distributed 
among  several  poor  families,  including  that  of  the  shepherd.  It  is 
remarkable  that  the  other  families  did  not  suffer.  The  facts  lead 
to  the  inference  that  all  j)arts  of  a  diseased  animal  may  not  be 
injurious.    ('  Guy's  Hosp.  Rep.'  1843,  p.  1.) 

F eal. — Sir  R.  Cliristison  met  with  a  case  in  which  veal  produced 
similar  effects  on  a  family  consisting  of  four  adults  and  ten  child- 
ren. Three  hours  after  the  meal  they  were  all  seized  with  pain 
in  the  stomach,  efforts  to  vomit,  purging,  and  lividity  of  the  face, 
succeeded  by  a  state  of  stupor.  One  patient  died  comatose  in  the 
course  of  six  hours.  The  rest,  after  having  been  freely  purged 
and  made  to  vomit,  recovered,  although  they  were  prostrated  by 
exhaustion  and  collapse.  The  calf  from  which  the  meat  was  taken 
was  found  dead  on  the  sea-shore,  and  there  is  but  little  doubt  that 
it  was  in  a  state  of  decay.    ('  On  Poisons,'  p.  647.) 

Raw  or  uncooked  meat  may,  when  eaten,  be  a  source  of  toenia 
or  tapeworm.  Raw  beef  sandwiches  taken  as  food  apparently  .gave 
rise  to  tapeworm  in  a  case  which  is  reported  in  the  'American  jour- 
nal of  Medical  Sciences'  for  July,  1871,  p.  293. 

Pork.  Bacon. — These  common  articles  of  food  occasionally  pro- 
duce symptoms  so  closely  resembling  those  of  irritant  poisoning, 
as  to  be  easily  mistaken  for  them.  In  some  cases,  the  effect  appears 
to  be  due  to  idiosyncrasy  ;  but  in  others  it  can  be  explained  only 
by  supposing  the  food  to  have  a  directly  poisonous  action.  The 
noxious  effects  of  pork  have  been  particularly  shown  by  the  cases 
published  by  the  late  Dr.  Mac  Divitt.  ('  Ed.  Med.  and  Surg.  Jour.' 
Oct.  1836.)  As  pork  is  sometimes  salted  in  leaden  vessels,  lead 
may  be  found  in  it  ;  but  fresh  pork  has  been  observed  to  have  a 
noxious  action.    In  January  1864,  Mr.  Kesteven  met  with  a  caso 
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m  which  all  the  members  of  a  family  were  attacked  with  symptoms 
of  irritant  poisoning  after  eating  a  leg  of  pork.  The  principal 
symptoms  were  nausea,  vomiting,  gi-iping  pains  in  the  abdomen, 
and  purging  ;  but  dogs  and  cats  fed  upon  the  meat  did  not  appear 
to  suffer.  Other  portions  of  the  animal  from  which  the  leg  Avas 
taken  were  eaten  by  other  families,  and  no  symptoms  of  poisoning 
were  produced.  I  examined  the  food  without  discovering  any  trace 
of  the  ordinary  poisons. 

These  cases  of  poisoning  by  animal  food  have  of  late  been 
very  fully  examined  by  Mr.  Simon  and  Mr.  Gamgee.  These 
gentlemen  have  traced  the  injurious  effects  of  pork  to  a  diseased 
condition  of  the  pig,  owing  to  the  animal  having  been  fed  on 
improper  food.  The  term  measly  pork  is  now  very  well  known 
to  consist  _  in  a  diseased  condition  of  the  flesh  of  the  animal, 
in  which  it  is  filled  with  a  parasite  called  cysticercus,  which  is 
believed  to  be  the  larva  of  the  tapeworm.  (See  '  Med.  Times 
and  Gaz.'  1870,  vol.  1,  p.  485.)  This  parasite  undergoes  full  de- 
velopment when  in  the  shape  of  food  it  reaches  the  human  intes- 
tines. The  parasites  may  not  directly  kill  a  person  who  eats  this 
noxious  food,  but  they  favour  the  development  of  fatal  disease. 
In  reference  to  the  possible  ill  effects  from  consuming,  in  a  well- 
cooked  state,  the  flesh  of  animals  afflicted  with  anthrax  or  carbun- 
cular  disease,  evidence  is  still  imperfect,  but  there  is  reason  to 
believe  that  human  life  may  be  endangered  by  it.  An  opinion  has 
been  expressed  that  boils  and  perhaps  other  like  affections  are  caused 
in  human  beings  by  the  consumption  of  diseased  meat.  According 
to  Mr.  Gamgee,  at  a  convict  establishment,  where  diseased  cattle 
are  eaten  in  large  quantities,  and  especially  cattle  afliicted  with 
lung-diseases,  as  many  as  40  and  50  cases  of  boils  and  carbuncles 
occur  in  a  month  among  1, 500  convicts.    (Simon's  '  Annual  Reports, ' 

1863.  )  This  lends  support  to  the  theory  that  diseased  animal  food  is 
highly  favourable  to  the  production  of  carbuncular  disease. 

There  is  reason  to  believe  that,  in  spite  of  every  precaution,  a 
large  amount  of  diseased  and  unwholesome  meat  is  sold  to  the 
public,  and  that  of  the  various  kinds  of  flesh  used  as  food,  none  is 
so  subject  to  disease  as  pork.  Some  of  the  changes  which  it  under- 
goes are  of  a  microscopical  character,  and  are  not  likely  to  be 
noticed.  This  subject  has  attracted  the  attention,  not  only  of  the 
Board  of  Health  in  England,  but  of  the  GoArernments  of  France  and 
the  German  Empire,  with  a  view  to  the  protection  of  public  health. 
For  a  full  account  of  the  diseases  aflecting  the  flesh  of  the  pig,  their 
mode  of  production,  and  the  prevention  of  accidents,  I  must  refer 
the  reader  to  papers  by  M.  Delpech,  in  the  '  Annales  d'Hygifene,' 

1864,  vol.  1,  pp.  5,  241.  ('De  la  Ladrerie  du  pore,'  &c.)  It  has 
been  clearly  shown  that  the  parasites  found  in  the  flesh  of  this  and 
other  animals  are  not  easily  killed  by  boiling,  roasting,  or  smoking, 
and  that  those  are  liable  to  suffer  the  most,  who  habitually  eat  the 
raw  or  partly-cooked  flesh. 

Tlie  flesh  of  the  pig  containing  cysticercus  presents  in  the  cooked 
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state  the  following  appearances  : — When  boiled  it  is  paler  than 
wholesome  meat  ;  it  appears  dryer  in  patches,  and  the  muscular 
fibres  are  more  separated  than  usual.  When  these  are  opened,  the 
parasites  are  seen  in  the  interstices,  appearing  as  opaque  white 
spots  of  the  size  of  a  hemp-seed,  and  presenting  much  the  same 
aspect  as  when  living.  The  caudal  bladder  attached  to  their  bodies 
disappears  when  the  meat  is  thoroughly  cooked,  and  the  body  of 
the  animal  then  appears  isolated  in  the  middle  of  the  muscular 
tissue.  It  is  friable,  and  breaks  down  easily  under  pressure  with 
a  crackling  sound,  owing  to  the  presence  of  calcareous  matter.  In 
this  state  it  does  not  appear  to  be  necessarily  productive  of  injury 
('Ann.  d'Hyg.'  1864,  vol.  1,  p.  249),  although  such  food  must  be  re- 
garded as  most  unwholesome.  All  themembersof  a  family  were  seized 
with  vomiting,  purging,  and  syncope  after  having  eaten  a  dish  of 
pork.  A  medical  man  examined  the  meat,  and  found  it  full  of 
cysticercus.  A  pork-butcher  was  accused  of  having  sold  bad  meat, 
but  it  was  proved  to  have  been  some  cheap  pork  bought  of  a  hawker 
of  provisions.  ('Ann.  d'Hyg.'  1864,  vol.  1,  p.  246.)  If  the  cysticercus 
did  not  cause  the  symptoms  in  this  case,  the  meat  had  undergone 
some  change  sufficient  to  impart  to  it  irritant  properties.  These 
parasites  occur  in  all  the  fleshy  parts  of  the  body.  I  have  seen 
them  in  the  human  heart,  as  well  as  in  the  flesh  of  animals.  My 
colleague,  Mr.  Hilton,  first  showed  them  to  me  in  the  living  state, 
in  the  muscles  of  the  thigh  of  a  man,  in  1834.  They  are  not  com- 
monly found  in  the  fatty  portions  of  man  and  animals,  and  are 
less  common  in  sheep  and  oxen  than  in  pigs. 

TRICHINOSIS. 

The  fatal  malady  arising  from  the  introduction  of  the  trichina 
spiralis  into  the  human  body  has  attracted  much  attention  in  France 
and  Germany  ;  and,  among  others.  Dr.  Keller,  of  Darmstadt,  has 
published  some  important  facts  illustrating  the  symptoms  produced, 
and  the  mode  in  which  this  parasite  causes  death.  Dr.  Keller  con- 
siders that  it  is  a  question  well  worthy  of  the  attention  of  medical 
jurists  whether  many  cases  of  death  from  suspected  irritant  poison- 
ing, in  which  no  poisonous  matter  could  be  detected  in  the  body, 
may  not  have  been  really  due  to  trichina  disease. 

_  The  trichina  spiralis  (from  W^if ,  a  hair)  or  flesh-worm,  is  found 
chiefly  in  the  course  of  the  fibres  of  all  the  striped  muscles  of  the 
trunk  and  limbs,  most  frequently  on  those  of  the  front  of  the 
chest,  neck,  and  abdomen.  It  has  also  been  found  in  the  muscular 
fibres  of  the  heart  and  oesophagiis  or  gullet.  The  parasites  appear 
in  the  form  of  very  small  white  ovoid  bodies  or  capsules,  percep- 
tible to  the  eye  as  white  specks,  in  the  midst  of  the  fibres,  but  only 
distinctly  seen  by  the  aid  of  the  magnifying  glass.  The  trichina  or 
worm  is  coiled  up  in  the  centre  of  each  oval  capsule,  the  greater 
diameter  of  which  is  always  parallel  to  the  fibre  with  which  it  is 
closely  incorporated.  The  annexed  engraving  (fig.  49)  is  taken 
from  a  preparation  in  the  Museum  of  Guy's  Hospital ;  it  repre- 
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sents  a  portion  of  the  abdominal  muscles  of  a  man,  covered  with 
trichinae  in  situ,  and  as  nearly  as  possible  of  the  natural  size.  The 
other  illustrations  in  figs.  46,  47,  and  48  are  from  drawings  by  Dr. 
Wilks,  representing  three  of  the  capsules  bbb  magnified,  with  the 
trichina  coiled  up  in  the  centre  of  one  of  them. 

These  parasites  are  frequently  so  numerous  as  to  give  to  the  red 
flesh  a  white  or  speclcled  appearance.  According  to  Dr.  Keller,  as 
many  as  300,000  have  been  estimated  to  exist  in  half  a  pound  of 
raw  meat ;  and  Dr.  Pietra  Santa  affirms  that  one  gramme  (about 
sixteen  grains)  of  diseased  meat  contained  6,000  trichinse,  each  having 
from  sixty  to  eighty  embryos.  ('  Ann.  d'Hyg.'  1864,  vol.  1,  p.  317.) 
The  actual  size  of  the  capsule  has  been  variously  stated.  From  an 
examination  of  two  sets  of  specimens  in  the  muscles  of  the  throat 

Fig.  46.  Fig.  47.  Fig.  48.  Fig.  49. 


6.  The  capsules. 

and  abdomen,  I  estimated  the  long  diameter  to  be  the  l-50th  of  an 
inch,  and  the  short  diameter  1-lOOth.  The  worm  itself  varies  from 
l-20th  to  l-30th  of  an  inch  in  length.  The  capsules  are  remarkably 
uniform  in  size.  They  are  slowly  built  up  at  the  expense  of  the 
muscular  structure  by  which  they  are  surrounded. 

The  history  of  this  jjarasitical  animal  has  been  given  by  numerous 
pathologists.  ('Hodgkin's  Lectures  on  Morbid  Anatomy,'  1836, 
vol.  1,  p.  211 .)  A  full  description  of  its  anatomy  and  habits  by  Dr. 
Bristowe  and  Mr.  Rainey  will  be  found  in  the  '  Transactions  of  the 
Pathological  Society '  for  1853-4,  p.  274.  More  recent  accounts  of 
its  influence  on  health  by  Dr.  Pietra  Santa,  have  been  published 
in  the  '  Ann.  d'Hyg.'  1864,  vol.  ],  p.  305  ('  La  Trichina  spii-alis  '), 
and  by  Drs.  Schultze  and  Liicke  in  Casper's  '  Vierteljalu'sschrift 
fur  gerichtliche  Medicin,'  1864,  No.  1,  p.  103,  and  No.  2,  p.  269  ; 
also  1874,  vol.  1,  p^  103.  Dr.  Liicke's  paper  is  of  especial  interest,  as 
its  title  '  Die  Trichinen  vor  dem  Forum '  implies,  since  it  points 
to  the  medico-legal  bearings  of  the  subject,  and  the  possible  danger 
of  confounding  the  ravages  of  this  worm,  with  tlie  obscure  eflects 
produced  in  certain  forms  of  chronic  irritant  poisoning. 


Magnifiecl  view  of  trichina 
spiraUs  in  its  capsule. 
a.  The  worm  coiled. 


Trichina  spiralis  in  the  muscular  fibres 
of  a  man  :  natural  size  of  the  capsules 
containing  the  worm. 


TEICEINOSIS. 


_  From  these  researches,  it  is  now  clearly  established  that  the 
trichina  is  a  viviparous  parasite,  which  passes  the  greater  part  of 
its  existence,  in  the  chrysalis  state,  in  the  muscvilar  system  of 
animals,  until,  by  the  consumption  of  the  muscle  as  food,  it  finds 
in  the  stomach  and  intestines  of  another  warm-blooded  animal,  a 
favourable  medium  for  its  full  development  into  an  intestinal  worm. 
According  to  Virchow  and  Zenker,  the  trichina  not  only  frequently 
presents  itself  in  the  human  organism,  but  this  organism  is  most 
favourable  to  its  development.  The  period  of  incubation  of  the 
chrysalis  in  the  stomach  and  bowels  of  man  or  of  warm-blooded 
animals,  is  from  six  to  eight  days  ;  and  it  there  thrives  and  propa- 
gates to  an  almost  incredible  extent.  Dr.  Keller  states  that  in 
three  or  four  days  the  female  produces  100  or  more  young  ones, 
which  begin  on  the  sixth  day  to  leave  the  parent  animal ;  and  he 
estimates  that  in  a  few  days  after  the  ingestion  of  half  a  pound  of 
meat,  the  stomach  and  intestinal  canal  of  a  person  may  contain 
thirty  millions  of  these  minute  worms  !  M.  Herbst  found  the 
muscles  of  two  dogs  which  had  been  fed  upon  parts  of  a  badger 
containing  the  worms,  to  be  loaded  with  trichinfe.  When  once 
introduced  into  the  stomach  and  intestines,  the  worms  leave 
their  capsules,  become  free  and  produce  young,  which  migrate 
through  the  walls  of  the  intestines  into  the  muscles  ;  there Ihey 
became  encysted,  and  are  ultimately  found  appropriating  and  de- 
stroying the  muscular  substance  to  a  greater  or  less  extent.  After 
a  long  residence  in  the  muscle,  they  appear  to  acquire  calcareous 
cysts,  like  mmute  shells.  The  sudden  liberation  of  a  large  number 
of  these  worms  causes  irritation  and  inflammation  in  the  bowels 
attended  with  peculiar  symptoms,  resembling  in  some  respects  those 
of  chronic  irritant  poisoning. 

It  is  worthy  of  note  that  trichinae  are  more  frequently  found  in 
pork  and  articles  of  food  derived  from  it,  than  in  any  other  kind  of 
meat.  Measly  pork  appears  to  be  of  a  tricliinous  character.  One 
of  the  recent  police  regulations  in  Prussia  is  that  every  pig  that  is 
killed  must  be  examined  by  an  official  inspector  and  the  flesh  of  the 
animal  must  not  be  sold  or  used  as  food  until  the  inspector  has 
certified  that  it  is  free  from  trichinte,  ('  Brit.  Med  Journal  ' 
March  1875,  p.  420.)  '  ' 

The  vitality  of  these  parasites  is  not  destroyed  unless  the  meat 
or  other  substance  in  which  they  are  located,  has  been  subiect 
to  a  temperature  equal  to  that  of  boiling  water  for  a  sufficient 
time  to  insure  that  every  particle  has  been  exposed  to  this  decrree 
of  heat.  Salting  and  smoking,  or  partial  cooking  is  not  suffi- 
cient to  destroy  the  worms  in  all  parts  of  the  food,  and  they 
have  even  been  found  living  in  putrefied  meat.  This  may  serve 
to  account  in  some  cases  for  the  serious  symptoms  which  have 
followed  the  use  of  pork  as  food,  also  of  bacon,  sausages,  and  Ger- 
man sausages,  which  are  generally  made  of  raw  ham.  It  is  stated 
on  good  authority  tliat  this  parasitic  disease  does  not  attack  sheep 
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oxen,  or  horses,  and  that  beef  is  the  safest  of  all  descriptions  of 
food,  as  no  parasites  have  ever  been  discovered  in  it.  Tliey  have 
not  been  found  in  the  blood  of  animals  whose  muscles  are  liable  to 
their  attacks. 

Symptoms  mid  Appearances. — The  symptoms  produced  by  the 
use  of  trichinous  food  are,  in  the  first  stage,  those  of  intestinal  irrita- 
tion, loss  of  appetite,  sickness,  pain,  general  weakness  of  the  limbs, 
with  diarrhoea,  swelling  of  the  eyeUds  and  of  the  joints,  profuse 
clammy  perspiration,  and  a  wasting  fever,  sometimes  of  a  tyjjhoid 
character.  Death  is  either  the  result  of  paralysis  (from  destruction 
of  the  muscular  fibres),  or  of  peritonitis  and  irritative  fever.  During 
the  perforation  of  the  coats  of  the  intestines  by  these  worms,  the 
mucous  membrane  becomes  irritated  and  inflamed  ;  pus  is  formed 
on  its  surface,  and  bloody  evacuations  are  sometimes  passed.  No 
case  is  known  in  which  trichinosis,  after  having  once  declared  itself, 
was  arrested  by  medical  treatment. 

The  noxious  efi"ects  of  this  food  on  human  beings  are  well  illus- 
strated  by  a  series  of  cases  which  occun-ed  at  Hettstadt,  in  the  Hartz 
Mountains,  in  1863.  (' British  Med.  Journal,'  Jan.  16,  1864,  p.  76.) 
One  hundi'ed  and  three  j)ei'sons  partook  of  smoked  sausages  made 
from  a  pig  affected,  as  it  turned  out,  with  trichinous  disease.  The 
sausages  were  fried,  and  served  for  dinner  in  the  usual  way.  On 
the  following  day,  several  persons  who  had  partaken  of  this  food 
were  attacked  with  severe  pain  in  the  bowels,  pui-ging,  loss  of 
appetite,  great  prostration  of  strength,  and  fever.  The  number  of 
persons  attacked,  rapidly  increased  ;  symptoms  of  peritonitis  and 
pneumonia  manifested  themselves,  and  these  were  followed  by  pa- 
ralysis of  the  intercostal  muscles,  and  of  the  muscles  in  front  of  the 
neck.  Eighty-three  persons  died  from  the  effects  of  this  noxious 
food,  and  the  remainder  were  seriously  injured  in  health.  The 
remnants  of  sausage  and  of  pork  not  eaten  at  this  festival  were  ex- 
amined, and  were  found  to  be  literally  swarming  with  encysted 
trichina.  (See  Casper's  '  "Vierteljalirsscln?ift,' April  1864,  p.  286  ; 
also  'Ann.  d'Hyg.'  Oct.  1863,  p.  471,  and  April  1864,  p.  321.) 

There  were  two  outbreaks  of  this  disease  in  Massachusetts  in 
1870.  A  family  consisting  of  six  j)ersons  partook  of  a  dinner  of 
fried  fresh  pork  on  Februaiy  8th.  A  portion  of  the  meat  was 
underdone,  and  the  members  of  the  family  who  ate  the  red  and 
imperfectly  cooked  parts  suffered  most.  Three  escajjed  entirely, 
and  tliree  were  affected  on  the  13th  with  symptoms  of  trichina 
disease.  They  all  suffered  from  a  long  and  painful  illness,  and  one 
died  on  March  12.  Portions  of  the  muscles  taken  from  the 
dead  body  were  swarming  with  living  trichinje.  No  portion  of  the 
pork  could  be  obtained  for  examination,  nor  any  history  of  the  pig 
from  which  it  was  taken.  In  the  other  set  of  cases  the  disease  was 
communicated  to  a  family  tlirough  a  smoked  ham,  from  a  pig  which 
had  exliibited  no  sign  of  the  disease  during  its  Life.  The  family 
consisted  of  father,  mother,  and  six  children.  The  two  youngest 
ate  none  of  it.    The  father  ate  a  portion,  slightly  cooked,  and  the 
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rest  of  the  family  consumed  it  raw,  cut  in  thin  slices  like  smoked 
beef.  The  first  symptoms  were  those  of  an  ordinary  cold,  followed 
by  fever,  loss  of  appetite,  swelling  of  the  face  and  eyelids,  great 
muscular  pains,  contraction  of  the  flexor  muscles,  and  other  symp- 
toms. None  of  these  cases  proved  fatal.  The  portions  of  the  ham 
which  remained  were  filled  with  living  trichinae.  Mere  smoking 
does  not  destroy  them,  but  if  the  pork  is  well  boiled  or  thorouglily 
cooked  throughout  its  whole  substance,  it  is  rendered  innoxious. 
('Lancet,'  1871,  vol.  1,  p.  516.)  In  the  same  volume,  p.  710,  a 
fatal  case  is  mentioned  as  resulting  from  pork.  Many  persons  were 
taken  Ul ;  but,  with  one  exception,  they  recovered.  In  1866,  Dr. 
Smith,  of  Iowa,  met  \nth  a  case  in  which  nine  persons  were  poisoned 
by  eating  trichinous  pork.  The  symptoms  recurred  four  or  five 
days  after  they  had  eaten  some  raw  smoked  ham.  Five  of  the 
patients  died.  Trichinae  were  found  in  great  number  in  the  muscles. 

Although  little  has  been  heard  of  trichinous  disease  in  England, 
it  appears  to  be  prevalent  in  Germany.  Among  the  oflicial  notices 
published  by  the  German  Government,  is  one  which  points  out  the 
danger  arising  from  the  use  of  pork  in  a  diseased  state,  and  warn- 
ing those  who  sell  it  to  the  public,  of  the  penalties  which  they 
thereby  incur.  (Casper's  '  Vierteljahrsschrift,'  July  1863,  p.  177.) 
In  1862  tliirty-eight  persons  in  Kalbe  sufiered  severely  from  the  use 
of  such  food,  and  of  these  eight  died  from  the  eff'ects. 

In  Hasselbusch,  early  in  March  1874,  a  lady,  her  servant,  and 
eight  other  persons  were  infected  by  eating  a  small  quantity  of  raw- 
pork.  Several  children  in  Rapendorf  were  attacked  at  the  same 
time  from  eating  a  portion  of  the  same  pork.  In  Lissa  five  persons 
were  attacked  who  had  partaken  of  a  ham,  which  was  found  on 
examination,  to  be  fuU  of  trichinae.  ('Brit.  Med.  Jour  '  Am-il'll 
1874,  p.  494.)  i . 

In  July  1874,  several  patients  were  admitted  into  the  Berlin 
Hospital,  sufi"ering  from  trichinae,  in  consequence  of  eating  raw 
ham.  One  case  proved  fatal.  The  '  British  Medical  Journal,'  Aug. 
8,  1874,  reports  that  many  persons  had  been  attacked  with  the 
disease  owing  to  the  use  of  raw  pork.  In  one  out  of  nine  villages 
affiected,  there  were  no  fewer  than  f orty-tliree  cases. 

Dr.  Schultze  refers  to  other  groups  of  cases,  which,  however 
do  not  appear  to  have  been  attended  with  great  fatality.  In  Magde- 
burg, Neustadt,  and  Buckau,  over  a  period  of  five  years  (1858-62) 
from  three  to  four  hundred  cases  of  illness  were  traceable  to  this 
cause.  ('  Die  Trichinen  Krankheit,'  Casper's  '  Vierteljahrsschrift  ' 
April  1864,  p.  278.)    In  Burg  more  than  fifty  persons  suffered 
and  eleven  died.   Other  fatal  cases  have  been  reported.    For  these 
I  must  refer  the  reader  to  Dr.  Schultze's  paper.  In  February  1864 
a  whole  family  was  poisoned  at  New  York,  and  one  member  died 
from  eating  part  of  a  ham,  which,  on  microscopic  examination  was 
found  to  be  full  of  trichinae.    Death  was  referred  by  the  medical 
attendant  to  this  cause.    There  were  two  outbreaks  of  this  disease 
m  Massachusets  in  1870.    Out  of  six  persons  who  ate  the  noxious 
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food,  one  died.  ('Lancet,' 


Firt 


Single  trichina  spiralis  from  human  muscle, 
magnified  150  diameters. 

This  was  taken  from  a  case  which  proved 
latal  in  six  weeks.  The  worm  was  found  to 
be  l-20th  of  an  inch  in  length. 


1871,  vol.  1,  pp.  515  and  710.)  In 
May  1866,  Senator  Dittxnere, 
of  Lubeck,  and  his  family,  con- 
sisting of  seven  persons,  were 
seized  with  symptoms  resem- 
bling irritant  poisoning,  some 
time  after  eating  a  ham  which 
had  been  smoked  but  not 
cooked.  On  examination  it  was 
found  to  be  loaded  with  trichi- 
nee.  Four  out  of  those  attacked 
died.  ('Lancet,' Mav 27,  1865, 
p.  562.) 

It  is  probable  that  some 
unexplained  cases  of  illness  or 
death  from  irritation  of  the 
stomach  and  bowels,  simulating 
chronic  irritant  poisoning,  may 
have  been  the  restdt  of  eating 
trichinous  food.    Medical  men 
have  been  unable  to  group  the 
symptoms  under  any  known 
form  of  disease,  while  the  marks 
of  irritation  in  the  mucous  membrane  of  the  bowels,  have  given 
strength  to  the  supposition  that  poison  must  have  been  taken  by 
-p  the  deceased,  althoug'h  che- 

'  mical  analysis  had  failed  to 

show  the  presence  of  any 
ordinary  poison  in  the  fluids 
and  solids  of  the  body.  In 
the  course  of  many  years' 
practice,  I  have  met  with 
several  cases  of  this  descrip- 
tion, and  there  has  been 
sometimes  manifested  a  dis- 
position to  doubt  the  accu- 
racy of  chemical  analysis. 
Dr.  Liicke  has  related  a 
series  of  fatal  cases  which 
occurred  in  1845,  attributed 
at  the  time  to  jJoison,  which, 
as  he  suggests,  Avere  most 
probably  caused  by  the  use 
of  trichinous  food.  (Cas- 
per's '  Vierteljahrsschrift,' 
Jan.  1864,  p.  102.) 

As  means  of  distinction 
from  irritant  poisoning  may 
be  pointed  out  the  long  time  which  commonly  elafises  between  the 


Xricmua  spiruUs  eucystea  in  pork. 

This  engraving  represents  the  completoly  en- 
cysted worm  in  horizontal  sections,  showing  six 
SDumps,  whioh  proves  that  the  worm  lies  in  three 
convolutions  when  it  has  attained  its  full  size. 
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taking  of  the  food  and  the  commencement  of  the  symptoms.  The 
pain,  vomiting,  and  purging  are  comparatively  slight ;  the  pain  is 
in  the  bowels  rather  than  in  the  stomach.  Peritonitis,  pneumonia, 
and  fever  are  not  commonly  results  of  the  action  of  irritant  poisons, 
while  these  diseases. appear  in  cases  of  trichinosis.  The  absence  of 
ordinary  poison  in  the  food,  in  the  urine,  and  the  evacuations  at 
anysta,ge,  may  also  be  taken  as  conclusive  evidence  against  irritant 
poisoning  in  its  usual  form. 

In  suspected  cases,  a  new  method  of  research  must  be  added  to 
those  ah-eady  in  use.  If  any  of  the  food  can  be  obtained,  this 
must  be  examined  for  the  parasite  by  the  aid  of  the  microscope. 
If  the  case  proves  fatal,  the  voluntary  muscles  of  the  deceased 
must  undergo  a  similar  examination.  In  the  'Canada  Medical 
Journal'  for  1870-1,  Dr.  J.  B.  Edwards  has  published  a  full  ac- 
count of  the  best  methods  of  detecting  trichina  in  the  flesh  of  man 

Fig.  52. 


Mfifif 

Trichina  spiralis  in  human  muscle,  magnified  150  diameters, 

and  animals.  He  has  furnished  me  with  some  excellent  photo- 
graphs of  the  worms  in  situ  in  hupiai}  and  animal  muscle  of  which 
engravings  are  annexed.  ' 

In  some  cases  which  occurrpd  at  Mpntreal  the  cause  of  the 
symptoms  was  at  first  obscure,  but  Dr.  Edwards  not  only  found 
trichinae  m  a  slice  of  the  ham  which  had  been  eaten,  but  in  the 
muscles  of  two  of  the  patients  who  recovered.  He  removed  about 
five  grams  of  muscular  tissue  from  the  gastrocnemius  muscle  and 
twelve  grains  of  the  tibialis  posticus.  In  these  two  portions  of 
muscle,  about  forty  worms  were  found.  (Op.  cit.  p.  517.  See  also 
Dr.  Ihudichum  s  'Report  to  the  Privy  Council  for  1864-5  ')  The 
annexed  engraving  (fig.  52)  is  of  great  interest.  It  represents  a 
section  of  human  muscle  from  one  of  the  fatal  cases  at  Hamilton 
1  wo  generations  of  worms  are  visible  in  this  muscle,  those  in  the 
spiral  form  being  a  young  generation  marching  past,  while  the 
upper  curl  on  the  right  is  the  only  portion  in  focus  of  a  large  worm 
which  lies  closely  curied  up  and  is  slightly  encysted. 

If  N 
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P0TKESCENT  FOOD. 

The  effects  of  disease  on  animal  food  must  not  be  confounded 
with  those  which  result  from  decay  or  putrefaction.  The  flesh  of 
the  most  healthy  animal  is  rendered  unlit  for  food  when  it  has 
passed  into  a  putrescent  state.  It  is  not  merely  unwholesome, 
but  highly  irritant,  causing  rapidly,  vomiting,  purging,  pain,  and 
other  symptoms  of  a  severe  kind.  Fortunately  these  symptoms 
lead  at  once  to  the  expulsion  of  the  noxious  food  from  the  body, 
and  the  person  then  recovers  ;  the  young,  the  old,  the  infinn  may, 
however,  be  so  prostrated  by  vomiting  and  purging,  that  they  may 
sink  from  exhaustion.  Animal  matter  in  a  state  of  partial  decay, 
or  in  the  transition  stage  of  putrefaction,  must  be  regarded  as 
of  a  poisonous  nature.  Much  of  the  cheap  butcher's  meat  sold  to 
the  poor  is  in  this  condition,  and  is  quite  unfit  for  luiman  food. 
In  one  year  114,000  pounds  of  diseased,  and  76,000  pounds  of 
putrid  meat  were  seized  and  condemned  in  the  City  of  London 
alone.  In  Januaiy  1851,  the  family  of  a  surgeon  near  London  were 
all  affected  with  symptoms  resembling  irritant  poisoning,  after 
having  pfirtaken  'Of  a  hare  which  had  been  stewed  in  a  clean  earthen 
vessel.  The  surgeon  informed  lile  that  on  the  second  day  his  wife 
was  seized  with  voniitiiig  and  purging',  giddiness,  heat  in  the  throat, 
and  general  liumbness,  with  iiiflamM  eyes;  .  Other  members  of  the 
family  voniitedj  and  in  the  course  of  a  few  diys  the  symptoms  dis- 
appeared. I  exanained  the  vomited  niatt^r,  and  found  it  to  con- 
sist of  ])ortioiis  of  the  hare,  partially  digested,  but  in.  a  state  of 
putrefaction,  so  that  there  wa^  abundant  evidence  of  sulphuretted 
hydrogen  in  the  liquid.  There  was  no  mineral  poison  of  any  kind, 
although  the  symptoms,  it  will  be  observed,  were  rather  Hke  those 
occasioned  by  arsenic.  It  had  been  remarked  by  the  family  that  a 
silver  spoon,  which  was  used  for  servingout  this  unwholesome  food, 
was  turned  of  a  bro.wn  colour,  no  doubt  from  the  chemical  action 
of  sulphuretted  hydrogen  ;  and  this  may  be  taken  as  a  good 
domestic  test  of  the  putrefied  condition  of  such  food.  Nature 
generally, applies  an  appropriate  remedy  in  these  cases  :  the  food 
itself  produces  copious  voniiting  and  purging. 

Cas^s  of  this  kind  must  be  distinguished  from  those  in  wliich 
poisoned  game  is  sold  to  the  public.  The  game  may  be  quite  free  from 
putrefaction,  but  rendered  noxious  by  the  poisoned  grain  wliich 
may  have  caused  death.  Some  years  since  it  was  a  common  practice 
to  steep  grain  in  a  solution  of  arsenic,  previous  to  sowing,  and  phea- 
sants, partridges,  and  other  birds  were  accidentally  destroyed  by 
eating  the  poisoned  grain.  In  some  instances,  grouse  and  other  game 
were  maliciously  destroyed  by  the  laying  of  corn,  saturated  with  ar- 
senic or  other  poisons,  in  tlie  localities  where  the  birds  abounded. 
There  is  no  law  to  prevent  the  sale  of  poisoned  game  by  poulterers, 
and  there  is  no  precaution  which  can  be  taken  by  the  purchasers, 
except  by  observing  whether  the  birds  have  or  have  not  been  shot. 
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(See  on  this  subject  a  letter  by  the  late  Dr.  Fuller,  'Med.  Gaz.' 
vol.  42,  p.  1036.) 

Mr.  Taylor,  of  Romsey,  has  directed  attention  to  the  serious 
symptoms  produced  by  Gcmadian  partridges.  A  lady  who  had  par- 
taken of  thi.s  food  was,  in  about  two-  hours  and  a  half,  attacked 
with  the  following  symptoms.  She  had  sickness,  and  became  in- 
sensible ;  the  skin  was  cold,  and  no  pulse  could  be  felt.  She  was 
in  a  hopeless  state  for  some  hours,  and  only  slowly  recovered.  The 
birds  were  quite  fresh,  having  been  packed  in  ice.  In  another  case 
there  were  similar  symptoms,  with  constriction  of  the  thi'oat  and 
great  pain.  Animals  were  made  ill  by  this  food.  It  was  believed 
that,  in  these  cases,  the  birds  had  not  beeii  killed  by  poison,  but 
that  their  flesh  had  been  rendered  poisonous  by  some  vegetable 
which  they  had  eaten.  It  is  stated  that  in  some  parts  of  Australia 
the  mutton  is  rendered  poisonoiis  by  reason  of  the  sheep  feeding  on 
poisonous  plants.    ('  Med.  Times  and  Gaz.'  1871,  vol.  1,  p.  728.) 


NEUEOTIC  POISONS. 


CEREBRAL  OR  NARCOTIC  POISONS. 


CHAPTER  55. 

ACTION  OF  NEUROTIC  POISONS.  OPIUM  AND  LAUDANUM.  SYMPTOMS.  PERIOD 

OF  COMMENCEMENT. — DEATH   AFTER    REMISSION. — CHRONIC  POISONING.  

OPIUM-EATING.  EFFECTS    OF    EXTERNAL    APPLICATION.  —  APPEARANCES 

AFTER  DEATH. — FATAL  DOSE.  DEATH  FROM  SMALL  AND  RECOVERY  FROM 

LARGE  DOSES.  FATAL  EFFECTS  ON  INFANTS.  — PERIOD   AT    WHICH  DEATH 

TAKES  PLACE.  TREATMENT. 

The  efiects  produced  by  the  Neurotic  class  of  poison  on  the  system 
have  been  ah-eady  described  (page  63).  They  are  chiefly  referable 
to  disorder  of  the  brain,  spinal  marrow,  and  nervous  system.  The 
most  prominent  symptoms  are  headache,  giddiness,  paralysis, 
insensibihty,  and  convulsions.  The  brain  is  the  organ  upon  which 
a  cerebral  or  narcotic  poison  primarily  acts  ;  but  in  some  cases,  by 
the  occurrence  of  convulsions,  there  is  an  indication  of  a  remote 
effiect  upon  the  spinal  maiTow.  The  distinction  between  irritant 
and  neurotic  poisons  is  well  marked,  so  far  as  symptoms  are 
concerned.  Neurotic  poisons  are  destitute  of  any  acrid  or  corrosive 
properties  ;  they  have  no  local  chemical  action  on  the  mouth  and 
fauces,  and  they  rarely  give  rise  to  vomiting  or  purging.  When 
they  prove  fatal,  they  do  not  commonly  leave  any  well-marked 
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appearances  in  the  stomach  or  bowels  like  the  irritants.  There  is 
sometimes  a  fulness  of  the  vessels  of  the  brain  and  its  membranes  ; 
but  effusion  of  blood  is  rarely  observed.  It  is  usually  said  that 
they  do  not  produce  any  redness  of  the  mucous  membrane  of  the 
stomach  or  intestines  ;  this  appearance,  has,  however,  been  met 
with  on  several  occasions  in  poisoning  with  alcohol  and  prussic 
acid.  Opium  does  not  cause  inflammation  of  these  organs,  and 
when  this  condition  has  been  found,  it  may  probably  be  ascribed 
to  the  action  of  alcohol,  in  which  the  opium  has  been  dissolved. 

Alkaloids  and  their  Salts. — The  alkaloids  are  chiefly  derived 
from  the  neurotic  class  of  poisons.  They  are  crystalline  substances, 
for  the  most  part  colourless  when  pure,  not  very  soluble  in  water, 
but  readily  dissolved  by  alcohol,  ether,  chloroform  and'benzole ;  the 
three  latter  liqtiids  having  the  power  of  removing  them  from  water 
when  not  combined  with  acids.  Hydrate  of  chloral  is  also  a  sol- 
vent for  many  of  them.  In  the  acid  state  their  solutions  readily 
undergo  the  process  of  dialysis,  and  many  of  them  may  thus  be 
obtained  in  a  condition  fitted  for  testing.  Most  of  them  are 
solid  and  are  decomposed  when  heated  ;  two,  namely  conia  and 
nicotina,  are  liquid  and  volatile.  They  also  possess  powerful  and 
peculiar  odours  ;  but  the  greater  number  of  these  bodies  are  in- 
odorous. They  have  generally  a  bitter  taste,  and  impart  this,  when 
in  small  quantity  to  organic  liquids.  Their  crystalline  forms  are 
different,  and  some  may  be  thus  recognized.  They  have  but  a 
feeble  alkaline  reaction,  and  they  readily  combine  with  acids 
for  the  most  part  to  form  soluble  salts.  Chloroform  is  an  impor- 
tant agent  in  separating  some  of  these  bodies  from  organic  liquids, 
and  it  may  be  well  to  point  out  here  that  this  liquid  dissolves  them 
in  different  proportions.  According  to  Pettenkofer,  100  parts  by 
weight  of  cliloroform  dissolve  of  morpliia  0-57  ;  of  cinchonia  4-31  ; 
of  strychnia  20-16  ;  of  narcotine  37-17  ;  of  atropia  51-49  ;  of  brucia 
56  -79  ;  of  quinia  57  -47  ;  and  of  veratria  58  -49.  Morpliia  is  eminently 
distinguished  from  the  other  alkaloids  by  its  slight  solubility  in  this 
Liquid.    It  is  nearly  equally  insoluble  in  ether  and  benzole. 

Certain  test  solutions  have  been  proposed  for  determining  the 
presence  of  an  alkaloidal  salt  when  dissolved  in  water.  1.  The 
Ghloriodide  of  potassium  and  mercury,  made  by  dissolving  16  grains 
of  corrosive  sublimate  and  60  grains  of  iodide  of  potassium  in 
four  oimces  of  water.  This  throws  down  a  whitish  precipitate  in 
a  solution  of  an  alkaloidal  salt  even  when  the  quantity  is  very 
small.  The  precipitate  consists  of  an  insoluble  compoimd  of  an 
hydriodate  of  the  alkaloid  with  iodide  of  mercui-y.  The  test  does 
not  precipitate  ammonia,  but  gives  yellow  peroxide  of  mercury  with 
potash  or  soda.  It  also  precipitates  albuminous  substances  ;  hence 
the  liquid  should  be  first  boiled  in  order  to  remove  these.  The 
precipitation  is  prevented  if  a  large  excess  of  alcohol  or  acetic  acid 
is  present.  Wlien  proper  precautions  are  taken,  a  negative  action 
of  this  test  indicates  the  absence  of  an  alkaloid  or  alkaloidal  salt, 
and  this  is  often  a  matter  of  medico-legal  importance. 
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The  limits  of  this  test-liquid  for  the  different  alkaloids  are 
represented  by  the  following  proportions  according  to  M.  Bauer. 
Distinct  evidence  is  obtained  with  a  solution  containing  one  part 
of  the  alkaloid  dissolved  in  the  proportions  of  water  wliich  follow  : 
of  morphia  9,nd  nicotina  2,500  ;  of  narcotine  5,000  ;  of  atropia 
7,000  ;  of  conia  8,000  ;  of  strychnia  15,000  ;  and  of  brucia  and 
quinia  50,000.  The  presence  of  any  of  these  alkaloids  may  there- 
fore be  detected  by  this  test,  even  when  the  solutions  are  largely 
dHuted.  ('Pharm.  Jour.'  Nov.  21,  1874,  p.  402.)  The  test  is 
sometimes  made  by  simply  precipitating  a  strong  solution  of  cor- 
rosive sublimate  with  iodide  of  potassium,  and  continuing  to  add 
the  latter  until  the  precipitate  of  red  iodide  of  mercury  is  just 
redissolved.  The  presence  of  one  grain  of  strychnia  dissolved  by  an 
acid  and  diffused  through  six  oiuices  of  water,  is  revealed  by  this  test. 

2.  The  loduretted  iodide  of  potassium  suggested  by  Herapath 
and  Bouchardat.  This  is  made  by  dissolving  24  grains  of  iodide 
of  potassium  and  8  grains  of  iodine  in  one  ounce  of  water.  This 
solution  gives  a  deep  brown  precipitate,  a  compound  of  iodine  and 
the  alkaloid  in  a  solution  of  an  alkaloidal  salt,  even  when  present 
iii  very  minute  quantity.  It  does  not  precipitate  the  alkalies,  but 
it  may  form  an  explosive  compound  with  ammonia  if  present  in  an 
organic  liquid.  Before  applying  either  of  these  tests  the  organic 
liquid  supposed  to  contain  the  alkaloidal  salt  should  be  filtered, 
and  if  viscid  and  much  coloured  a  part  of  it  should  be  dialysed 
(see  p.  150). 

The  first  group  of  neurotic  poisons  (p.  61)  includes  the  sub- 
stances which  primarily  and  specially  affect  the  brain— Cerebral 
Poisons— of  these  opium  and  prussic  acid  may  be  taken  as  types. 

OriCTM.  LAUDANUM. 

General  Bemarks.— Of iVM  is  a  solid  vegetable  extract— the 
concrete  juice  of  the  unripe  capsules  of  the  Papaver  somniferum. 
It  is  sometimes  taken  in  this  state  as  a  poison,  but  more  commonly 
in  solution  in  alcohol  under  the  form  of  tincture,  or  as  it  is 
popularly  called— Laudanum.  Its  poisonous  properties  are  princi- 
pally due  to  the  presence  of  an  alkaloid.  Morphia,  which  exists  in 
it  in  a  state  of  combination  with  a  vegetable  acid,  the  Meconic. 
Opium  contains  a  proportion  of  morphia— varying  from  two  per  cent, 
in  the  Bengal  variety  to  about  nine  per  cent,  in  certain  varieties 
(obtained  from  the  East  Indies.  According  to  some  chemists,  good 
opium  will  yield  from  ten  to  thirteen  per  cent,  of  morphia.  The 
Turkey  opium  contains  on  an  average  about  six  per  cent,  according 
to  the  analyses  of  Mulder  ;  but  the  best  kinds  of  Smyrna  opium 
contain  thirteen  per  cent,  (Pereira,  'Mat.  Med.' vol.  2.  pt.  2.  p. 
COG.)  Tliis  difference  in  the  quantity  of  morphia  contained  in  the 
drug,  may  sometimes  account  for  certain  differences  observed  in 
the  effects  produced  by  particular  doses.  One  fluid  ounce  of  the 
tmcture  of  the  Britisli  Pliarmacopoiia,  contains  the  soluble  matter 
of  thirty-three  grains  of  opium.    This  is  in  about  the  proportion 
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of  fourteen  and  a  half  minims  of  the  tincture  to  one  grain  of  dry- 
opium  (Garrod).  The  strength  of  the  tincture  as  it  is  prociu-ed  from 
diiferent  druggists  varies  greatly.  (SeePereira,  '  Mat.  Med.'  vol.  2, 
pt  2,  p.  647  ;  also  '  Lancet,'  March  12,  1853,  p.  251 ;  and  '  Pharm. 
Journal,'  1851,  p.  250.) 

There  is  no  form  of  iioisoning  so  frequent  as  that  by  opiimi  and 
its  various  preparations.  In  two  years,  there  were  one  hundred 
and  ninety-six  fatal  cases  in  England  and  Wales,  forming  nearly 
two-thirds  of  all  the  cases  recorded.  One-seventh  of  these  were 
cases  of  children  poisoned  by  over-doses  of  opium  or  its  compounds, 
and  most  of  the  others  were  the  result  of  suicide  or  accident.  It 
is  calculated  that  three-fourths  of  all  the  deaths  from  opium,  take 
place  among  children  imder  Jive  years  of  age  !  This,  however, 
forms  but  a  small  proportion  of  the  actual  number  of  cases  ;  since 
there  is  no  kind  of  poisoning  wherein  recoveries  are  so  frequent. 
The  total  number  of  deaths  in  five  years,  1863-7,  from  opium  and 
its  preparations,  amounted  to  540,  of  which  f ovu'-fifths  were  among 
infants  and  children. 

,  The  poisonous  salt  of  opium,  meconate  of  morphia,  is  soluble 
in  water,  alcohol,  and  diluted  acids.  The  aqueous  and  alcoholic 
solutions  have  an  acid  reaction.  The  solutions  have  a  peculiar  taste 
and  odoiu',  and  by  the  latter,  the  presence  of  opium  may  be  in 
general  recognized.    The  taste  is  bitter. 

•  Extraot  of  opium  may  be  regarded  as  a  pure  form  of  the  drug. 
It  contains  a  larger  proportion  of  the  poisonous  alkaloid  morphia. 
Three  grains  of  extract  are  equal  to  about  five  grains  of  crude 
opium.  It  is  employed  in  medicine  in  doses  of  from  one  quarter 
of  a  grain  to  three  or  four  grains.  The  alcoholic  solution,  under 
the  name  of  laudanum,  is  sold  to  the  public,  in  quantities  of  from 
half  a  drachm  to  two  drachms,  for  twopence— from  two  dracluus 
to  foui'  drachms,  for  fourpence— exceeding  this  quantity,  eight- 
pence  and  one  shilling  per  ounce.  It  is  very  often  sold  by  ignorant 
drug-dealers  for  tincture  of  rhubarb  or  black  draught. 

'  Symptoms.— The  symptoms  which  manifest  themselves  when  a 
laro-e  dose  of  opium  or  of  laudanum  has  been  taken,  are  in  general 
of  a  uniform  character.  They  consist  in  giddiness,  drowsiness,  a 
strong  tendency  to  sleep,  stupor,  succeeded  by  perfect  msensibility 
the  person  lying  motionless,  with  the  eyes  closed  as  if  m  a  sound 
sleep.  In  this  stage  he  may  be  easily  roused  by  a  loud  noise,  and 
made  to  answer  a  question  ;  but  he  speedily  relapses  into  stupor. 
In  a  later  stage,  when  coma  has  supervened  with  stertorous  breath- 
ing, it  will  be  diflicult,  if  not  impossible,  to  rouse  him.  ihe  pulse 
is  at  first  small,  quick,  and  irregular,  the  respiration  hurried  ;  but 
when  the  individual  becomes  comatose,  the  brefitlung  is  slow  and 
stertorous  ;  the  pulse  slow  and  full.  The  skin  is  occasionally  cold 
and  pallid-sometimes  livid;  at  other  times  warm  and  bathed  m 
perspiration.  The  pupils  in  the  early  stage  are  contracted,  m  the 
latei-  stage,  and  when  progressing  to  a  fatal  termination,  they 
may  be  found  dilated.    In  a  case  referred  to  me  m  1846,  one  pupil 
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was  contracted  and  the  other  diLited.  They  ai-e  commonly  in- 
sensible to  light.  The  expression  of  the  countenance  is  placid, 
pale,  and  ghastly  ;  the  eyes  are  heavy,  and  the  lips  are  livid. 
Sometimes  there  is  vomiting,  or  even  purging  ;  and  if  vomiting 
take  place  fi-eely  before  stupor  sets  in,  there  is  great  hope  of  re- 
covery. This  symptom  is  chiefly  observed  when  a  large  dose  of 
opium  has  been  taken  ;  and  it  may  be  perhaps  ascribed  to  the 
mechanical  effect  of  the  poison  on  the  stomach.  The  peculiar 
odour  of  opium  is  occasionally  perceptible  in  the  breath.  In  cases 
likely  to  prove  fatal,  the  muscles  of  the  limbs  feel  flabby  and  re- 
laxed, the  lower  jaw  drops,  the  pulse  is  feeble  and  scarcely  per- 
ceptible, the  sphincters  are  in  a  state  of  relaxation,  the  pupils  are 
unaflected  by  light,  the  temperature  of  the  body  is  low,  there  is  a 
loud  mucous  rattle  in  breathing,  and  convulsions  are  sometimes  ob- 
served before  death  ;  these  are  more  commonly  met  with  in  cliild- 
ren  than  in  adults.  One  of  the  marked  efiects  of  this  poison  is  to 
suspend  all  the  secretions  except  that  of  the  skin.  During  the 
lethargic  state,  the  skin,  although  cold,  is  often  copiously  bathed 
m  perspiration.  It  is  a  question  yet  to  be  determined,  whether 
this  may  not  be  the  medium  by  which  the  poison  is  principally 
ehminated.  Nausea  and  vomiting,  with  headache,  loss  of  appetite, 
and  lassitude,  often  follow  on  recovery. 

The  contracted  state  of  the  pupils  has  been  hitherto  considered 
to  furnish  a  valuable  distinctive  sign  of  poisoning  by  opium  or  the 
salts  of  morphia.  In  relying  upon  it,  it  is  necessary  to  bear  iii 
mnid  the  fact  pointed  out  by  Dr.  Wilks,  that,  in  apoplexy  wliich  is 
seated  m  the  pons  varolii,  the  pupils  are  also  contracted.  He  de- 
scribes two  cases  of  this  form  of  apoplexy  which  were  mistaken  for 
poisoning  by  opium  in  consequence  of  this  state  of  the  pupils' 
('Med.  Times  and  Gaz.'  1863,  vol.  1,  p.  214.) 

The  symptoms  usually  commence  in  from  half  an  hour  to  an 
hoiir  after  the  poison  has  been  swallowed.  '  Sometimes  they  come 
on  m  a  few  minutes,  especially  in  children,  and  at  other  times  their 
aijpearance  is  protracted  for  a  long  period.  In  a  case  reported  by 
Dr.  Skae,  the  person  was  found  totally  insensible  in  fifteen  minutes 
As  we  might  expect,  from  the  facts  connected  with  the  absorption 
of  poisons,  when  the  drug  is  taken  in' the  solid  state,  the  symptoms 
are  commonly  more  slow  in  appearing  than  when  it  is  dissolved  in 
water  or  alcohol.  In  a  case  wliich  occurred  at  Liverpool  in 
August  1863,  communicated  to  me  by  Dr.  Edwards,  a  lady  took 
on  an  empty  stomach,  a  large  dose  (supposed  to  have  been  one 
ounce  and  a  lialf)  of  laudanum.  No  symptoms  of  narcotic  poison- 
ing appeared  for  four  hours  and  a  half,  and  life  was  protracted  for 
twenty-two  hours.  In  a  case  wliich  occurred  to  Dr.  Gibb  nine 
hours  elapsed  lief  ore  the  usual  symptoms  were  manifested.  ( '  Lancet  ' 
July  25,  1857.)  ■  ' 

The  period  at  which  the  cerebral  symptoms  commence  is  a  ques- 
tion of  some  importance  in  relation  to  the  retention  of  power  Jn 
tlie  part  of  a  person  to  perform  certain  acts  indicative  of  volition 
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and  locomotion  after  having  swallowed  a  large  dose  of  this  poison. 
Thus  the  narcotic  effects  may  not  come  on  until  the  deceased  has 
had  ample  time  to  attempt  suicide  in  some  other  way.  In  Mai-ch 
1843,  a  gentleman  committed  suicide  at  Hammersmith  ;  he  was 
found  suspended  by  a  silk  handkercliief  ;  but  it  was  shown  that  he 
had  previously  swallowed  a  large  dose  of  laudanum.  There  was  no 
doubt  that  he  had  died  from  hanging.  In  general,  it  must  be 
allowed  as  at  least  possible  that  a  person  who  has  taken  a  sufMcient 
quantity  of  this  poison  to  prove  fatal,  may  move  about  and  perform 
many  acts  for  one  or  two  hours  afterwards,  but  this  power  ceases 
when  the  cerebral  symptoms  commence.  In  a  fatal  case  of  poison- 
ing by  opium  which  occurred  to  Dr.  Skae,  he  ascertained  tliat  the 
person  rose  from  his  bed,  and  had  moved  about  his  room,  at  least 
two  and  probably  three  hours  after  having  taken  poison.  ('  Ed. 
Med.  and  Surg.  Journal,'  July  1840.)  In  another  instance,  in 
which  the  quantity  taken  was  probably  half  an  ounce,  but  enough 
to  destroy  life,  the  person  was  able  to  converse  cheerfully  and 
readily  with  a  neighbour  twd  hours  after  she  had  swallowed  the 
poison.- 

It  has  been  frequently  observed,  in  fcases  of  poisoning  by  this 
drug,  that  a  person  has  recovered  from  the  first  symptoms,  and 
has  then  had  ^  relapse,  and  died.  There  is  some  medico-legal  in- 
terest connected  with  this  state,  which  has  been  called  secondary 
asphyxia  from  opium,  although  there  appears  to  be  no  good  reason 
for  giving  to  it  tliis  name.  In  December  1843,  a  gentleman  swal- 
lowed a  quantity  of  laudanum,  and  was  found  labouring  vmder  the 
usual  symptoms.  The"  greater  part  of  the  poison  was  removed 
from  the  stomach  by  the  pump  ;  and  he  so  far  recovered  from  his 
insensibility  as  to  be  able  to  enter  into  conversation  with  his  me- 
dical attendant  ;  but  a  relapse  took  place,  and  he  died  the  foUow- 
ing  night:  The  ease  of  the  Hon.  Mrs.  Anson  (Jan.  1859)  furnishes 
another  illustration  of  tliis  singular  condition.  Tliis  lady  swal- 
lowed, while  fastingj  an  ounce  and  a  half  of  laudanum  by  mistake. 
In  a  quarter  of  an  hour  emetics  were  given,  but  slie  did  not  vomit 
for  half  an  hour  ;  and  she  was  not  treated  medically  for  two  hours 
and  a  half.  The  matter  then  drawn  from  the  stomach  had  no 
smell  of  laudanum.  She  was  quite  unconscious,  and  had  lost  the 
power  of  swallowing.  After  remaining  in  this  comatose  state  for 
upwards  of  nine  hours,  the  patient  revived,  her  face  beciime  ria- 
tural,  the  pulse  steady,  the  power  of  swallowing  returned,  slie  wa.s 
able  to  recognize  her  daughters,  and,  in  a  tliick  voice,  to  give  an 
account  of  the  mistake  she  had  made.  Tliis  state  lasted  about  five 
minutes  ;  the  torpor  then  returned,  she  again  sank  into  prc^found 
coma,  and  died  in  fourteen  hours  after  tlie  poison  hi\d  been  t;\Jvcn. 
It  is  not  improbable  tliat,  in  these  oiises,  deatli  may  be  occa-sioned 
by  the  accumulation  of  the  poison,  carried  by  the  absorbent-s  into 
the  blood  :  i.e.  the  morphia  may  be  more  rapidly  cai-riod  into  the 
system  than  it  is  eliminated  from  it.  A  reniiu-kahle  cjiso,  illustrative 
of  this  remittent  form  of  poisoning  by  opium,  luus  been  publi.shed  by 
Mr.  Kirby.    ('  Dubl.  Med.  I'ross,'  Deeembor  24, 1845,  p.  406.) 
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In  compound  poisoning,  where  laudanum  is  one  of  the  ingre- 
dients, it  may  be  expected  tliat  symptoms  of  narcotic  poisoning  will 
first  show  themselves.  In  a  case  which  occurred  to  Mr.  Beatty,  a 
woman,  set.  22,  swallowed  a  packet  of  Battle's  Vermin  Killer,  and 
immediately  afterwards  two  drachms  of  laudanum,  and  tlien  half 
a  draclim  of  red  precipitate.  In  three  hours  she  was  found  to  be 
suffering  from  narcotic  j)oisoning  alone.  None  of  the  effects  of 
strychnia  had  been  produced,  and  there  was  no  irritation  from  the 
mercurial  poison.  Emetics  were  given,  and  the  stomach-pump 
used.  By  this  a  quantity  of  Battle's  powder  and  red  precipitate 
were  removed  from  the  stomach.  Albumen  was  given,  and  the 
Avoman  slowly  recovered.  ('  Lancet,'  1871,  vol.  2,  p.  907.)  It  was 
inferred  that  the  opium  had  here  prevented  the  action  of  strychnia. 
It  would  have  been  more  satisfactory  if  the  powder  drawn  from 
the  stomach  had  been  examined  and  strychnia  found  in  it;  There 
were  no  symptoms  of  poisoning  by  strychnia  at  anytime,  although 
three  hours  had  elapsed  before  remedies  could  be  applied; 

Chronic  poisoning  with  opium.  Opium-eating. — When  opium  is 
taken  for  a  long  pei'iod  in  small  doses  whieh  are  gradually  in- 
creased, its  effects  are  very-  different.  It  is  this  state  which  we 
witness  in  those  persons  who  are  addicted  to  opium-eating.  There 
is  no  poison  which  appears  to  be  so  much  under  the  influence  of 
habit  as  opium  (p.  54).  Bocker  met  with  several  opium-eaters — 
one  of  them  a  physician,  who  took  daily  thirty  grains  of  solid 
opium.  The  Enghsh  opium-eater  (De  Quincey)  took  at  one  time, 
for  a  dady  quantity,  nine  ounces  of  laudanum.  The  injurious 
effects  of  the  drug  thus  taken  for  a  long  period  of  time,  have  al- 
ready given  rise  to  an  important  question  in  law  relative  to  life- 
insurance  (case  of  the  Earl  of  Mar,  1828)  ;  and  it  will  be,  there- 
fore, proper  to  state  those  faets  which  have  been  ascertained  with 
respect  to  the  influence  of  this  practice  on  healtli.  One  of  the 
best  descriptions  of  the  effects  of  opium-eating  is  that  given  by  Dr. 
Oppenheim  in  his  account  of  the  state  of  medicine  in  Turkey.  He 
says,  '  The  habitual  opium-eater  is  readily  recognized  by  his  ap- 
pearance. A  total  attenuation  of  body — a  withered  yellow  coun- 
tenance— a  lame  gait — a  bending  of  the  spine,  frequently  to  such  a 
degree  as  to  cause  the  body  to  assume  a  circular  form — and  glassy 
deep-sunken  eyes,  betray  laim  at  the  first  glance.  The  digestive 
organs  are  in  the  highest  degree  disturbed  ;  the  sufferer  eats  scarcely 
anything,  and  has  hardly  one  evacuation  in  a  week  ;  his  mental  and 
bodily  powers  are  destroyed.  As  the  habit  becomes  more  confirmed, 
his  strength  continues  decreasing,  the  craving  for  the  drug  becomes 
greater  ;  and  in  order  to  produce  the  desu-ed  effect,  the  dose  must 
be  constantly  augmented.  After  long  indulgence,  the  opium-eater 
is  subject  to  neuralgic  pains,  to  which  opium  itself  brings  no  relief. 
Tliese  persons  seldom  attain  the  age  of  forty,  if  they  have  begun  to 
use  opium  early.'  This  description  of  the  effects  is  exactly  what  we 
sliould  expect  from  pliySiological  and  pathological  reasoning.  A 
remarkable  instance  of  chronic  poisoning  by  opium,  wliich  occurred 
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to  Dr.  Myers,  will  be  found  in  the  '  Edinburgh  Med.  Jour.'  1855-6 
vol.  1,  p.  357.  ' 

The  chronic  form  of  poisoning,  as  Avitnessed  among  children  in 
the  factory  districts,  has  been  described  by  the  late  Mr.  Grainger. 
It  appears  that  laudanum,  and  other  preparations  <jf  opium,  are 
given  to  children  m  gi-adually  increased  doses,  until  the  child  wHl 
bear  from  fifteen  to  twenty  drops  of  laudanum  at  a  time.  The 
child  becomes  pale  and  wan,  with  a  peculiar  sharpness  of  the  fea- 
tures, and  rapidly  wastes  away.  The  majority  of  these  children 
cue  before  reaching  the  age  of  two  years. 

Effects  of  external  application.— O-pium,  and  all  preparations 
containing  morpliia,  have  the  property  of  affecting  the  body 
through  the  skin.  Some  remarks  on  this  subject  have  been  made 
elsewhere.  (See  o?iie,  p.  10.)  Excepting  in  cases  of  idiosyncrasy, 
or  where  a  large  quantity  of  the  drug  is  applied  to  an  abraded  sur- 
face, they  are  not  likely  to  produce  fatal  effects  by  tliis  mode  of 
introduction  into  the  system.  The  application  of  opium,  in  any 
form,  or  of  morphia,  to  an  abraded  or  diseased  sm-face,  is  liable 
to  give  rise  to  all  the  results  of  narcotic  poisoning.  A  young 
woman,  labouring  under  scirrhus-  of  the  uterus,  and  suffering  from 
vomiting  and  pain  in  the  stomach,  was  ordered  to  apply  to  the 
pit  of  the  stomach,  from  which  the  skin  had  been  previously  re- 
moved by  a  blister,  the  l-23rd  part  of  a  grain  of  the  muriate  of 
morphia.  The  same  dqse  was  repeated  by  the  endermic  process 
the  following  morning.  Some  time  afterwards,  the  woman  fell  inbo 
a  state  of  complete  narcotism.  She  suffered  from  pain  in  the  head, 
stupor,  ringing  in  the  ears,  dizziness,  and  incoherency,  a  hot  and 
dry  skin,  and  a  strong  and  frequent  pulse.  Among  the  symptoms 
was  one  somewhat  remarkable,  namely,  that  she  saw  only  the  half 
of  surrounding  objects  :  for  instance,  in  the  case  of  a  person  stand- 
ing before  her,  she  could  see  only  the  right  or  left  half  of  the  body. 
The  cerebral  congestion  was  followed  by  convulsions.  The  sj^p- 
toms  gradually  abated,  but  it  was  tlu?ee  weeks  before  vision"  and 
.speech,  were  perfectly  restored.  ( '  Oesterreichische  Medicinische 
Wochenscluift,'  April  1845.)  Four-tenths  of  a  grain  of  the  acetate 
of  morphia  applied  to  a  blistered  surface  have  been  known  to  cause 
dimness  of  vision  and  delirium.  The  dose  commonly  recommended 
for  application,  endermically,  is  from  one  to  two  grains.  In  a  case 
communicated  to  me  a  few  years  since,  thirty  gi-ains  of  morphia 
in  powder  were  applied  by  Jin  ignorant  quack  to  the  ulcerated 
breasts  of  a  woman.  She  soon  became  comatose,  and  died  in  ten 
hours. 

Opiate  preparations  introduced  into  a  wound,  or  as  injections 
into  the  rectum,  may  also  produce  fatal  effects.  Ortila  relates  the 
case  of  a  man  who  died  from  the  effects  of  an  injection  containing 
thirty  grains  of  opium,  (Op.  cit.  vol.  2,  p.  225.)'  A  child  lias  been 
killed  by  ten  grains  of  the  sulphate  of  morphia,  given  in  the  form 
of  an  enema,  by  mistake  for  sulphate  of  quinine.  ('Med.  Gaz.' 
vol.  4,  p,  220.) 
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Appearances  attter  death.— •In  a  case  of  poisoning  by  opium, 
which  proved  fatal  in  fifteen  hours,  examined  at  Guy's  Hospital, 
the  vessels  of  the  head  were  found  unusually  congested  throughout. 
On  the  surface  of  the  fore  part  of  the  left  hemisphere  there  was 
ecchymosis,  apparently  produced  by  the  eflfusion  of  a  few  di-ops  of 
blood.  There  were  numerous  bloody  points  on  the  cut  surface  of 
the  brain  ;  there  was  no  serum  collected  in  the  ventricles.  The 
stomach  was  quite  healthy.  Fluidity  of  the  blood  is  mentioned 
as  a  common  appearance  in  poisoning  by  opium.  There  is  also 
engorgement  of  the  lungs— most  frequently,  according  to  Sir  R. 
Christison,  in  those  cases  which  have  been  preceded  by  convulsions. 
(Op.  cit.  p.  732.)  Among  the  external  appearances,  there  is  often 
gi-eat  lividity  of  the  skin.  Extravasation  of  blood  on  the  brain  is 
rarely  seen  ;  serous  effusion  in  the  ventricles,  or  between  the  mem- 
branes, is  much  more  common.  The  stomach  is  so  seldom  found 
otherwise  than  in  a  healthy  state,  that  the  redness,  said  to  have 
been  occasionally  seen,  may  have  been  dvie  to  accidental  causes.  In 
a  case  in  which  a  woman,  set.  fifty-six,  died  in  twenty-two_  hours 
after  taking  half  an  ounce  of  tincture  of  opium,  the  following  ap- 
pearances were  found  twenty-four  hours  after  deatJi.  The  brain 
was  congested  throughout,  the  blood  in  the  sinuses  fluid,  and  there 
was  about  an  ounce  of  serum  efi'used  between  the  membranes  and 
in  the  ventricles.  The  lungs  were  emphysematous  in  places,  and 
the  liver  was  rather  enlarged  and  congested.  The  intestines  were 
nearly  empty,  had  patches  of  congestion,  with,  bloody  mucus  on 
the  lining  membrane.  The  stomach  presented  at  tlae  larger  end 
some  redness  of  the  mucous  membrane,  but  apparently  of  a  pseudo- 
morbid  character.  There  was  no  smell  of  opium  in  the  contents, 
nor  could  the  least  trace  of  meconic  acid  or  morphia  be  detected  in 
them. 

In  a  case  of  poisoning  by  a  large  dose  pf  tincture  of  opium,  Dr. 
Sharkey  found  the  following  apj),earances  twelve  hours  after  death. 
The  body  was  warm  and  rigid  ;  the  stomach  healthy,  containing  a 
quantity  of  a  gx-uel-ldfe  flviid,  without  any  smell  of  opiiim.  The 
intestinal  canal,  and  the  viscera  of  the  abdomen,  were  healthy. 
The  veins  of  the  scalp,  as  well  as  of  the  dura  mater  and  sinuses, 
were  gorged  with  blood  ;  but  there  was  no  effusion  in  any  part  of 
the  brain.  The  contents  of  the  stomach  yielded  no  trace  of  morphia 
or  meconic  acid  ;  but  there  was  no  do\ibt  that  death  had  been 
caused  by  opium,  taken  the  pjevious  night,  ('Med.  Gaz.'  vol.  37, 
p.  235.)  In  another  ca^e  of  death  from  a  sm.all  dose  of  extract  of 
opium,  this  gentleman  found  great  lividity  pf  the  skin  of  tlie  neck. 
The  scalp,  superficial  veins,  and  sinuses  of  the  brain  contained  a 
large  quantity  of  blood  ;  and  there  was  effused  blood,  both  fluid 
and  coagulated,  around  the  upper  part  of  the  spinal  raarrow.  There 
were  patches  of  ecchymosis  on  the  mucous  membrane  of  the 
stomach.  The  heart  was  flaccid,  pale,  and  nearly  empty.  The 
large  veins,  and  the  venous  system  generally,  were  much  gorged. 
The  ca.se  of  an  infant  of  six  months,  which  was  the  subject  of  a 
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trial  at  the  Aberdeen  Autumn  Circuit  1853,  was  communicated  to 
me  by  Dr.  Ogston.  The  child  died  in  a  few  hours  from  a  dose  of 
sixty  drops  of  the  wine  of  opium.  The  only  marked  appearance  in 
the  body  was  congestion  of  the  brain.  Although  the  dose  was 
large,  and  death  ensued,  there  was  no  decided  indication  of  the 
presence  of  opium  in  the  stomach.  From  the  official  report  of  a 
number  of  fatal  cases  of  opium-poisoning  in  India,  the  appearances 
may  be  summarised  as  follows  :  brain  turgid,  lungs  congested,  the 
heart  disteilded  with  liquid  blood,  liver  and  spleen  engorged,  mu- 
cous Membrane  of  the  stomach  either  natural  or  slightly  and  uni- 
formly injected.    ('  Indian  Report,'  1869,  p.  146.) 

From  tliis  account  of  the  appearances,  it  will  be  seen  that  there 
is  nothiiig  but  a  fulness  of  the  vessels  of  the  brain,  and  greater  or 
less  congestion  of  the  lungSj  which  can  be  looked  upon  as  indicative 
of  poisoAing  with  opium  ;  and  even  these  are  not  always  present. 
This  condition  of  the  brain  or  lungs,  however,  if  it  exist,  can 
furnish  lio  evidence  of  poisoning,  when  taken  alone,  since  it  is  so 
frequently  found,  as  a  result  of  morbid  causes,  in  the  bodies  of 
jDersoils  who  have  died  from  disease. 

I^ATAX  Dose. — The  medicinal  cidse  of  opium,  in  extract  or  powder, 
for  a  healthy  adult,  varies  from  half  a  grain  to  two  grains.  Five 
grains  would  be  a  poisonous  dose  to  most  adults.  The  medicinal 
dose  of  the  tincture  for  aii  adult  is  from  ten  to  forty  minimti. 

The  smallest  ddse  of  solid  opiitnt  which  has  been  kno^vn  to  prove 
fatal  to  an  adult,  was  in  a  ca^e  reported  by  Dr.  Sharkey,  of  Jersey. 
('Med.  Gaz.' vol.  37,  p.  239.)  A  man,  set.  thirty-two,  swallowed 
two  pills,  containing  each  aboiit  one  grain  and  a  quarter  of  extract 
of  opium— a  quantity  equivalent  to  four  gtains  of  crude  opium  :  he 
was  soon  afterwards  attacked  by  a  convulsive  fit,  and  died.  In  the 
case  of  a  sailor,  three  dradims  of  the  tincture  proved  fatal,  in  spite 
of  early  treatment.  (Dr.  Gibb,  'Lancet,'  July  26,  1857.)  The 
smallest  fatal  dose  of  the  tincture  in  an  adult,  which  I  have  found 
recorded,  is  two  drachms.  The  case  is  reported  by  Dr.  Skae.  ('  Ed. 
Med.  and  Surg.  Journ.' July  1840.)  The  patient  was  a  robust 
man,  set.  fifty-six  ;  he  swallowed  the  tincture  at  ten  in  the  evening, 
and  died  under  the  usual  symptoms  the  follo-wing  morning  ;  the 
case  thus  lasting  only  twelve  hours.  The  quantity  actually  swal- 
lowed, however,  appears  to  be  involved  in  some  doubt ';  for  it  is 
subsequently  stated  that  hdlf  an  oitnce  of  laudanum  may  have 
been  taken.  Opium,  as  meconate  of  morphia,  was  detected  in 
the  stomach.  In  one  case  which  I  wflS  required  to  investigate, 
a  woman  died  in  twenty-two  hours  after  taking  half  an  ounce  of 
tincture  of  opium  by  mistake  for  tiilctllre  of  rhubarb.  In  another 
case.  May  1870,  a  lady  died  from  a  dose  Of  two  drachms  of  laud- 
anum, mixed,  it  was  supposed,  \nth  chloroform.  Large  doses  of 
the  tincture  have  frequently  been  tAkeii  Avithout  proving  fatal.  I 
liave  elsewhere  recorded  a  case  in  Avhicli  five  ounces  of  laudanum 
wore  taken  even  without  producing  sleep,  ;uid  tlie  patient  recovered. 
<'  Guy's  Hospital  Reports,'  October  1850,  p.  220.)  In  the  '  Lancet ' 
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for  March  29,  1873,  p.  468,  the  case  of  a  lady,  set.  thirty-eight,  is 
reported,  in  which  it  is  stated  that  she  swallowed  at  a  dose  eight 
ounces  of  laudanum.  She  was  not  discovered  for  some  hours,  but 
recovered  under  active  treatment.  Dr.  Harvey,  of  Aberdeen,  has 
communicated  to  me  the  case  of  a  man  of  intemperate  habits  who 
swallowed  eight  ounces  of  laudanpm.  The  stpmach-pump  was  not 
used  untU  six  hours  afterward^  :  ho  recovered  under  treatment. 
Narcotism  was  at  no  time  very  strongly  manifested.  Such  cases 
only  admit  of  explanation  by  npn- absorption  pr  idiosyncrasy. 

Action  of  Opium  on  Infants. — In  connection  with  this  subject, 
it  is  important  for  a  medical  jurist  to  beay  in  mind  that  infants  and 
young  persons  are  liable  to  be  killed  by  small  doses  of  opium  ; 
they  appear  to  be  peculiarly  susceptible  of  tjie  effects  pf  this  poison. 
Dr.  Ramisch,  of  Prague,  piet  with  ar^  instancp  of  a  child,  four 
months  old,  that  ^y^as  nearly  killed  by  the  administration  of  one 
grain  of  Dover's  powder,  containing  only  the  tenth  part  of  a  grain 
of  opium  ;  the  child  suffered  frpm  stuppr  and  other  alarming 
symptoms.  The  following  case  occurred  in  June  1822.  Four 
grains  of  Dover's  powder  (containing  less  than  half  a  grain  of 
opium)  were  given  to  a  child  four  years  and  a  half  old.  It  soon 
became  comatose,  and  died  in  seven  hours.  Death  was  referred  to 
inflammation  of  the  throat,  and  the  jury  returned  the  iisual  un- 
meaning verdict  of  '  Died  by  the  Visitation  of  God  ; '  but  there 
was  no  doubt,  from  the  evidence,  that  death  was  caused  by  the 
opiate  medicine.  Dr.  Thorn,  of  the  Cape  of  Good  Hope,  has  given 
me  the  particulars  of  a  case  of  an  infant  only  three  days  old,  to 
which  ten  grains  of  Dover's  powder  (containing  one  grain  of  opium) 
were  given  by  raistake.  It  suffered  from  the  usvial  symptoms,  but 
survived  for  the  long  period  pf  forty-fouy  hours.  Dr.  Kelso  met 
with  an  instance  in  which  a  child,  nine  months  old,  was  killed  in 
nine  hours  by  foup  drops  (?  minims)  of  laudanum,  equal  to  less  than 
one-fourth  qf  a  grain  of  opium  :  it  was  much  convulsed  before 
death.  A  case  is  referred  to  in  the  '  Mpdicfil  Gazette,'  in  which 
two  drops  (?niinuns)  of  laudanupi,  equal  tp  q-^out  the  eighth  part  of 
a  grain  of  opiurn,  killed  an  infant.  The  following  is  another 
illustration  of  the  fatal  effects  pf  a  sipailar  dpse.  A  nurse  gave  to 
an  infant,  fiye  days  old,  two  drops  (?mininis)  of  laudanum,  about 
three  o'clock  in  the  morning.  Five  hours  afterwards  the  child  was 
found  by  the  me4ica(l  attendant  in  a  state  pf  complete  narcotism. 
It  was  revived  by  a  cold  bath,  but  a  relapse  came  on,  and  it  died 
the  same  evening,  about  eighteen  hoiirs  after  the  poison  had  been 
given  to  it.  On  inspection,  the  brain  anfl  abdominal  viscera  were 
found  in  a  perfectly  healthy  state,  and  there  was  no  smell  of  opium 
in  the  stomach.  ('Prov.  Med.  Jour.'  Oct.  28,  1846,  p.  519.)  The 
fatal  dose  here,  as  in  the  former  case,  was  equal  to  the  eighth  part 
of  a  grain  of  opium,  and  to  only  an  infinitesimal  dose  of  morphia  ! 

Dr.  E.  E.  Smith  has  reported  a  case  ('Lancet,'  AjirillS,  1854), 
in  which  an  infant  seven  days  old,  died  in  eighteen  hours  from  the 
effects  of  one  minim  of  the  tincture,  or  the  fifteenth  'part  of  a  grain 
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of  opiuiu.     Coma  with  the  usual  symptoms  was  complete  in  half 
an  hour.    On  inspection,  the  heart  was  found  distended  with  black 
liquid  blood ;  the  lungs  were  collapsed,  but  not  congested.  The 
brain  was  congested,  but  there  was  no  etfusion  either  into  the  ven- 
tricles, or  on  the  siurface.    (See  also  'Med.  Times  and  Gazette,' 
April  15,  1854,  p.  386.)    The  smallest  fatal  dose  recorded  (in  an 
infant)  was  in  a  case  communicated  to  me  by  Dr.  Edwards,  of 
Liverpool  (November  1857).    An  infant,  four  weeks  old,  died  from 
the  symptoms  of  poisoning  by  opium,  in  seven  hours  after  a  dose 
of  paregoric  elixir,  equivalent  to  one-ninetieUi.  of  a  grain  of  opium, 
had  been  administered  to  it.    "With  a  knowledge  of  these  facts,  it 
is  not  surprising  that  infants  are  occasionally  destroj^ed  by  opium 
under  circumstances  in  which  an  adult  would  not  suffer.    In  De- 
cember 1860,  an  inquiry  took  place  at  Chester  resjaecting  the  death 
of  a  child,  aged  six  weeks,  under  the  following  circumstances.  A 
fomentation  composed  of  laudanum  and  gin  was  applied  to  the  side 
of  the  mother,  and  the  child  was  jjut  to  the  breast  shortly  after- 
wards. The  child  fell  into  a  sleep  from  which  it  did  not  awaken,  and 
died,  in  spite  of  treatment,  the  next  morning.    The  cause  of  death 
was  left  obsciire  owing  to  the  imperfect  manner  in  which  the  inquiry 
was  conducted  ;  but  it  is  not  improbable  that  the  child  drew  a 
quantity  of  laudanum  into  its  mouth,  sufficient  to  destroy  life. 
('  Med.  Tunes  and  Gaz. '  Jan.  19,  1861,  p.  70.)    In  some  instances 
infants  have  been  found  to  manifest  an  astonishing  power  of  re- 
covery.   Dr.  Guy  met  with  a  casein  which  an  infant  of  six  months 
recovered  after  having  had  administered  to  it  ten  grains  of  Dover's 
powder,  equal  to  one  grain  of  opium  ('Lancet,'  June  8,  1860); 
and  Mr.  Tubbs  has  informed  me,  that  in  a  case  which  occurred  in 
January  1852,  an  infant  of  nine  months  recovered  tuider  treatment 
from  a  dose  of  two  teaspoonfuls  of  laudanum,  given  by  mistake. 
Tliis  quantity  left  by  evaporation  four  grains  of  an  impure  extract 
of  opium.     In  1860,  a  case  was  communicated  to  me  in  wliich  an 
infant  of  between  two  and  three  months  old  recovered  after  Jim 
grains  of  opivim  had  been  given  to  it  by  mistake  for  rhubarb.  Dr. 
Hays  met  with  a  case  in  which  a  child,  not  quite  six  years  old, 
swallowed  a  powder  containing  sGvetv  and  a  half  grains  of  opium 
mixed  with  powdered  chalk.    The  child  was  not  seen  until  fourteen 
hours  afterwards.    It  was  at  first  excited  ;  there  had  been  no 
vomiting.     The  narcotism  was  at  no  time  very  profound  ;  it 
gradually  subsided,  and  at  the  end  of  three  days  the  child  had  re- 
covered !    ('Am.  Jour.  Med.  Sci.'  April  1859,  p.  367.) 

Period  at  which  death  takes  place. — It  has  been  remarked 
that  most  cases  of  poisoning  by  opium  prove  fatal  in  from  six  to 
twelve  hours.  They  who  recover  from  the  stupor,  and  survive 
longer  than  this  period,  generally  do  well ;  but  from  cases  above 
related,  it  would  seem  that  there  may  be  a  partial  recovery,  or  a  re- 
mission of  the  symptoms,  and  afterwards  a  relapse.  The  symp- 
toms, however,  generally  progress  steadily  to  a  fatal  termination, 
or  the  stupor  suddenly  disappears,  vomiting  ensues,  and  the  person 
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recovers.  Several  instances  ai-e  recorded  of  this  poison  having  de- 
stroyed life  in  from  seven  to  nine  hours.  One  has  occurred  within 
my  knowledge,  in  which  an  adult  died  in  five  hours  after  taking 
the  drug  prescribed  for  him  by  a  quack.  Sir  R.  Christison  met 
with  a  case  which  could  not  have  lasted  above  five,  and  another  is 
mentioned  by  him  which  lasted  only  three  hours.  Mr.  Barwis,  of 
Melton,  communicated  to  me  the  case  of  an  adult  (November  1863) 
which  proved  fatal  in  three  hours  and  a  half.  Nearly  two  ounces 
of  laudanum  had  been  taken  ;  but  there  was  no  smell  of  opium  in 
the  stomach  when  inspected  tliirty  hours  after  death.  Dr.  Beck 
quotes  a  case  which  proved  fatal  in  two  hours  and  a  half.  (Beck, 
'Med.  Jour.'  p.  873.)  Mr.  Procter,  of  York,  communicated  to  me 
the  case  of  a  woman,  fet.  50,  who  in  January  1857,  swallowed  an 
ounce  of  the  tincture,  and  died  from  the  eflects  in  less  than  tioo 
hours.  Opium  was  found  in  the  stomach.  The  only  appearance 
in  the  body  was  a  congested  state  of  the  membranes  of  the  brain. 
The  most  rapid  case  of  death  yet  reported  was  that  of  a  soldier  who 
was  accidentally  poisoned,  in  September  1846,  in  the  Hospital  of 
Val  de  Grace.  It  appears  that  he  swallowed  by  mistake  about  an 
ounce  of  laudanum,  and  it  is  stated  that  he  died  in  convulsions  in 
three  quarters  of  an  hour.  ('Journal  de  Me'decine,'  Oct.  1846,  p. 
475.  For  a  similar  case,  see  'Med.  Gaz.'  vol.  45,  p.  743.)  It  is 
possible  that  the  drug  may  destroy  life  even  with  greater  rapidity 
than  this  ;  but,  as  a  medico-legal  fact,  we  are  at  present  entitled  to 
state  that  it  has  destroyed  life  within  the  short  period  above  men- 
tioned. On  the  other  hand,  the  cases  are  Sometimes  much  pro- 
tracted. There  are  several  instances  of  death  in  fifteen  or  seven- 
teen hours.  I  have  known  one  case  fatal  in  twenty-two  hours,  and 
among  those  collected  by  Sir  R.  Christison,  the  longest  lasted 
twenty-four  hours.    (Op.  cit.  p.  712.) 

Treatment.— The  first  object  is  to  remove  the  poison  by  the 
stomach-pump,  or  in  the  case  of  an  infant,  by  a  catheter,  as 
speedily  as  possible.  This  instrument  should  be  employed  until 
the  -water  used  for  washing  out  the  organ  has  no  longer  the  colour 
or  smell  of  opium.  The  entire  absence  of  the  drug  may  be  better 
indicated  by  adding  to  the  liquid  a  few  drops  of  a  solution  of  a 
persalt  of  iron.  If  no  red  colour  be  produced,  there  is  reason  to 
believe  that  there  is  no  meconie  acid,  and  therefore  no  opium, 
present.  In  thus  removing  the  poison,  we  at  once  arrest  the  pro- 
gress of  absorption.  Emetics  are  of  no  service  unless  the  person 
possesses  the  power  of  swallowing.  Occasional  doses  of  sulphate 
of  zinc  may  then  be  given  to  him,  and  in  the  intervals,  a  decoction 
of  strong  cofi'ee  or  tea.  Cold  aflusion  on  the  head,  chest,  and  spine 
has  been  adopted  with  great  success  ;  in  the  treatment  of  infants 
the  plunging  of  the  body  into  a  warm  bath,  and  suddenly  removing 
it  from  the  water  into  the  cold  air,  has  been  found  a  most  eft'ectual 
method  of  rousing  them.  ('Med.  Gaz.'  vol.  25,  p.  878.)  Flagel- 
lation to  the  palms  of  the  hands  and  soles  of  the  feet  or  the  back 
has  also  been  successfully  employed.    A  common  plan  for  rousing 
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an  adult  is  to  cause  liim  to  keep  in  continual  motion,  by  making 
him  walk  between  two  assistants.  Above  all  things,  the  tendency 
to  fall  into  a  state  of  lethargy  must  be  prevented.  If  called  to  an 
adult  or  infant  already  in  a  lethargic  condition,  the  application  of 
shocks  to  the  head  and  spine  by  an  electro-magnetic  apparatus  will 
be  found  most  effectual.  It  has  in  several  instances  led  to  re- 
covery when  the  person  was  in  an  almost  hojieless  condition.  An 
illustration  of  the  effects  of  an  overdose  of  this  drug  on  a  child, 
and  of  the  benefit  derivable  from  the  electro-magnetic  treatment, 
is  furnished  by  a  case,  reported  by  Mr.  Colahan.  ('  Dub.  Med. 
Press,'  April  22,  1846,  p.  244.) 

Wlien  there  are  signs  of  recovery,  ammonia  applied  on  rags  to 
the  nostrils,  and  frictions  to  the  chest  with  the  compound  camphor 
liniment,  will  aid  in  restoring  the  patient.  Injections  of  oil  of 
turpentine  and  starch  have  been  used  beneficially  to  keep  the  per- 
son roused.  Poultices  of  mustard  and  cayenne  pepper  have  been 
applied  to  the  skin  with  advantage.  The  means  above  stated, 
variously  employed,  have  been  found  eminently  successful;  but 
esj)ecially  the  removal  of  the  poison  by  the  stomach-pump.  Out 
of  numerous  cases  of  poisoning  by  opium,  brought  to  Guy's  Hos- 
pital, but  very  few  have  j)roved  fatal,  even  when  the  remedial 
treatment  was  a^splied  late. 

A  strong  decoction  of  coffee  has  been  frequently  employed  as 
a  stimulant  to  promote  recovery,  and  apparently  with  benefit. 
Bocker  afiirms  that,  in  cases  in  which  there  is  a  tendency  to  conges- 
tion of  the  brain  and  lungs,  this  liquid  operates  injuriously,  and 
that  there  is  no  case  recorded  in  which  recovery  can  be  assigned,  in 
any  shape,  to  the  use  of  it.  ('  Vergiftungen,'  1857,  p.  144  ;  'Ann. 
de  The'rapeutique,' 1847,  p.  303.)  It  appears  to  have  been  given 
on  the  principle  that  it  causes  wakefulness,  while  opium  produces 
sleep.  0n  the  same  grounds  he  condemns  the  use  of  brandy  and 
camphor.  From  some  cases  which  have  occurred,  it  would  appear 
that  alcohol  in  any  form  is  objectionable.  Coffee  with  the  use  of  the 
stomach-pump,  the  ambulatory  treatment,  and  cold  affusion  to  the 
head  and  face,  have  proved  most  beneficial.  Dr.  Johnson  found  that 
great  benefit  resulted  in  cases  of  severe  opium-poisoning  from  the 
hypodermic  injection  of  from  a  quarter  to  half  a  grain  of  atropia. 
('Am.  Jour.  Med.  Sci.'  July  1873,  p.  279.) 
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CHAPTER  56. 

COMPOUNDS    CONTAININQ    OPIUM.  POISONIKa     "WITH     POPPIES. — SYRUP  OF 

POPPIES. — Godfrey's  cordial. — daisy's  CARjnNATiTB. — paregoric. — 
Dover's  po^wdbr. — black  drop. — sedative  solution. — wine  qf  opium. — 

OPIUM  lozenges. — CHLORODYNE. — NBPEI^THB. 


BQISONING  BY  POPPIES, 

The  heads  of  the  wliite  poppy,  grown  in  this  coimtry,  contain 
meconate  of  morphia.  They  yield  an  inspissated  extract,  called 
English  opium,  which,  according  to  the  late  Mr.  Hennell,  contains 
five  per  cent,  of  morphia.  The  white  poppy-heads,  therefore,  yield 
to  water,  in  the  form  of  decoction,  a  poisohous  salt  capable  of  act- 
ing deleteriously  on  infants  or  children.  Among  several  cases  illus- 
trating the  noxious  effects  of  poppy-heads  to  infants,  the  following 
may  be  mentioned.  Two  children  in  a  state  of  narcotism  were 
brought  to  a  medical  man.  On  inquiry  it  was  found  that,  with  a 
view  of  procuring  sleep,  the  mother  had  boiled  a  poppy-head  in 
water,  and  had  given  to  each  child  one  or  two  teaspoonfuls  of  the 
decoction.  In  spite  of  treatment,  one  cliild  died  seven  or  eight 
hours  after  it  was  first  seen.  The  decoction  had  the  usual  opiaite 
smell.  ('British  Med.  Journal,'  Oct.  31,  1857,  p.  909.)  In  July 
1863,  a  child  died  at  Bilston,  in  consequence  of  its  mother  havino- 
administered  to.  it,  two  spoonfuls  of  water  in  which  a  poppy-head 
had  been  boiled.    ('Med.  Times  and  Gaz.'  July  18,  1863,  p.  75.) 

Many  cases  of  poisoning  have  occurred  from  the  injudicious  use  of 
Sijncp  of  poppies,  which  is  nothing  more  than  a  sweetened  decoction  of 
the  poppy-heads.  This  syrup,  in  its  ordinary  state,  is  said  to  contain 
otie  grain  of  extract  (opium)  to  one  ounce  (Thomson).  Tbe  common 
dose  of  it  for  an  infant  three  or  four  months  old,  is  half  a  drachm  ; 
for  adults,  two  to  four  drachms  (Pereira).  There  is  reason  to  be- 
lieve the  compound  sold  by  some  druggists  for  syrup  of  poppies 
as  a  soothing  or  cordial  medicine  for  cluldren,  is  nothing  more  than 
a  mixture  of  tincture  or  infusion  of  opium  with  simple  syrup  ;  it 
is  therefore  of  variable  strength.  This  may  account  for  what  ap- 
pears to  many  persons  inexplicable,  namely,  that  an  infant  may  be 
destroyed  by  a  medicinal  dose.  ('  Med.  Gaz.'  May  1831,  p.  253.) 
In  J anuary  1843 ,  a  child  six  months  old  is  said  to  have  died  from 
the  effect.s  of  less  than  half  a  teaspoonful  of  syi-iip  of  poijpies 
bought  at  a  retail  druggist's.  The  symptoms  of  narcotic  poisoning 
were  fully  developed  in  three-quarters  of  an  hour.  The  syrup  in 
this  case  probably  contained  tinctiu-e  of  opium.  Seven  children  are 
reported  to  have  lost  their  lives  by  tliis  syrup  in  1837-8.  In  one 
of  these  cases,  a  teaspoonful  and  a  half  was  given.  Stupor  came  on 
in  half  an  hour,  and  the  child  died  the  following  day.  The  late  Dr. 
Pereira  states  that  he  has  known  a  teaspoonful  to  prove  fatal  to  a 
healthy  child.    ('Mat.  Med.'  vol.  2,  pt.  2,  p.  644.) 
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STETJP  AND  DECOCTION  OF  POPPIES. 


The  late  Dr.  Burke  Ryan  communicated  to  me  the  particulars 
of  a  case  which  proved  fatal  from  a  similar  dose  in  December  1854. 
A  drachm  of  the  syrup  was  given  by  a  mother  to  her  child,  aged 
fifteen  months.  In  four  hours  the  chUd  was  found  in  a  deep  sleep, 
with  stertorous  breathing — the  face  cold  and  pale — the  body 
motionless,  and  in  this  state  it  died,  eight  hours  after  taking  the 
syrup.  I  found  by  examination  that  the  syrup  was  such  as  is 
usually  sold  in  druggists'  shops.  The  principal  appearances  in  the 
body  were  congestion  of  the  membranes  and  sinuses,  but  not  of  the 
substance  of  the  brain.  There  was  a  reddish-coloured  fluid  in  the 
ventricles.  The  heart  was  firm,  and  the  right  cavities  were  filled 
with  half  coagulated  black  blood.  The  stomach  and  intestines  were 
healthy,    (See  '  Lancet,'  Jan.  20,  1855,  p.  68.) 

r  have  notes  of  two  cases  which  occurred  in  1871,  in  one  of 
which  a  child  eighteen  weeks  old,  died  in  twenty-six  hours  from  the 
eft'ects  of  a  teaspoonful,  and  the  other  in  which  an  infant  five  weeks 
old,  was  kiUed  by  three  parts  of  a  teaspoonful  of  this  syrup.  It  is 
in  all  cases  a  most  uncertain  preparation  as  to  strength. 

Mrs.  Winslow's  Soothing  Syrup,  called  also  '  Quietness,'  ap- 
pears to  be  a  compound  resembling  syi'up  of  poppies.  Its  effects 
are  those  of  a  narcotic.  Two  doses  of  this  caused  the  death  of  a 
child  aged  fifteen  months,  with  the  usual  symptoms  of  narcotic 
poisoning  ('  Pharm.  Jour.'  June  1872,  p.  618).  An  analysis  of  the 
syruj)  showed  that  one  ounce  of  it  contained  nearly  one  grain  of 
morphia  with  other  Opium  alkaloids  ('  Pharm.  Jour.'  1872,  p.  975). 
It  is  not  surprising  that  it  should  prove  fatal  to  infants  in  small  doses. 
Another  fatal  case  from  the  use  of  this  syrup  is  reported  in  the 
'  British  Medical  Journal '  for  Sept.  27,  1873,  p.  380.  The  reporter 
suggests  that  there  should  be  some  power  to  stop  the  sale  of  a  poison 
which  is  sold  under  the  false  pretence  that  it  is  perfectly  safe  ! 

The  following  are  cases  of  poisoning  by  the  Decoction  of  poppies. 
A  woman  boiled  two  poppy- heads  in  a  quarter  of  a  pint  of  milk, 
and  o-ave  only  two  small  spoonfuls  of  this  decoction  to  her  cliild. 
In  an  hour,  the  child  fell  into  a  lethargic  sleep,  the  respiration 
was  stertorous,  and  in  ten  hours  it  died.  On  inspection,  the  brain 
and  its  membranes  were  found  congested.  In  a  second  case,  a  maid- 
servant, in  order  to  quiet  a  child,  gave  to  it  two  teaspoonfuls  of  a 
decoction  made  by  boiling  one  poppy-head  in  a  small  quantity  of 
water.  The  child  was  fouud  dead  in  the  morning.  The  brain  and 
its  membranes  were  much  congested  ;  and  the  ventricles  contained 
bloody  serum.  The  seeds  of  the  poppy  were  found  in  the  stomach. 

In  the  following  case,  the  symptoms  were  of  a  serious  character, 
but  the  child  recovered.  A  Avoman  gave  to  her  cliild  several  tea- 
spoonfuls  of  a  strong  decoction  of  poppy-heads.  In  a  quarter  of 
ail  hour  it  fell  into  a  deep  sleep,  from  which  it  could  not  be  roused. 
Medical  assistance  was  not  called  for  thirty-six  hours,  and  then  the 
child  was  apparently  dying.  The  eyes  were  sunk,  the  lids  half-open 
and  surrounded  by  a  livid  circle,  the  pupils  dilated  and  inseusible, 
the  face  pale,  with  a  slight  bluish  tint,  the  extremities  almost  para- 
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lysed,  respiration  hurried,  the  pulse  frequent,  small,  and  trembling, 
the  forehead  covered  with  a  cold  sweat,  and  the  lower  jaw  depend- 
ing. No  m-ine  had  been  voided,  and  there  had  been  no  evacuation 
from  the  bowels  since  the  first  occurrence  of  the  symptoms.  It  was 
then  too  late  to  think  of  removing  the  poison  from  the  stomach. 
Coffee  and  other  stimulants  were  used,  under  which  the  child  re- 
covered. ('Ann.  d'Hyg.'  1845,  vol.  1,  p.  212  ;  also  'Med.  Gaz.' 
vol.  36,  p.  305.) 

It  may  be  observed  that  the  poisonous  salt  of  morphia  is  gene- 
rally considered  to  exist  in  the  capsule  of  the  poppy,  and  not  in  the 
seeds  ;  but  Sobernheim  mentions  one  or  two  cases  of  poisoning  by 
the  seeds  of  the  plant.  ('  Tox.'  p.  600.  For  other  cases,  see  Henke, 
'Zeitschrift  der  S.A.'  1844,  vol.  1,  p.  302.)  Extract  o  f  poppies  acts 
like  the  decoction,  btit  it  is  more  powerful.  The  medicinal  dose  of 
this  preparation  for  adults  is  from  two  to  live  grains. 

Godfrey's  cordial. 

This  is  chiefly  a  mixture  of  infusion  of  sassafras,  treacle,  and 
tincture  of  opium.  The  quantity  of  tincture  of  opium,  according 
to  the  late  Dr.  Paris,  is  about  one  drachm  to  six  ounces  of  the  mix- 
ture, or  half  a  grain  of  opium  to  One  ounce-,  but  it  is  probable  that, 
like  the  so-called  syrup  of  poppies,  its  strength  is  subject  to  great 
variation.  A  case  is  reported,  in  which  half  a  teaspoonful,  =  ]-32nct 
part  of  a  grain  of  opium,  waS  alleged  to  have  caused  the  dea1;h  of 
an  infant.  In  1837-38,  twelve  children  were  killed  by  this  mixture 
alone,  and  in  five  years  (1863-67)  fifty--six  deaths  were  recorded 
to  have  taken  place  from  this  compoi'iAd.  The  explanation  of  this 
great  mortality  is,  that  the  medicine  is  usually  given  in  large  doses 
by  ignorant  persons. 

dalby's  carminative. 

This  is  a  compound  of  several  essential  oils  and  aVoIuatic  tinc- 
tures in  peppermint  water,  with  carbonate  of  magnesia  and  tincture 
of  opium.  According  to  the  late  Dr.  Paris,  there  are  jive  minims  of 
the  tincture,  or  from  one-third  of  a  grain  of  opium,  in  rather  more 
than  two  ounces  of  this  mixture,  or  the  one-sixth  of  a  grain  in  an 
ounce.  The  formula  commonly  given  is,  carbonate  of  magnesia 
two  scruples,  oil  of  peppermint  one  minim,  of  nutmegs  two  minims^ 
of  aniseed  three  minims,  tincture  of  opium  five  minims,  spirit  of 
pennyroyal  and  tincture  of  assafoStida  of  each  fifteen  minims,  tinc- 
ture of  castor  and  compound  tinctilre  of  cardamoms  of  each  thirty 
minims,  and  of  peppermint  water  two  ounces.  According  to  this 
formula,  tincture  of  opium  forms  the  211th  part  by  measure,  or 
on  the  pharmaceutical  strength,  one  teaspoonful  \Vould  contain  tha 
64th  part  of  a  grain  of  opium.  Like  most  of  these  quack  prepa- 
rations, it  no  doubt  varies  in  strength.  An  infant  is  reported  to 
have  been  destroyed  by  forty  drops  of  this  nostrum-^a  qilantity, 
according  to  the  strength  assigned,  equivalent  to  mbre  than  two 
miidms  of  the  tincture,  or  from  one-sixth  to  one-tenth  part  of  a 
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grain  of  opium.  Accidents  frequently  occur  from  its  use,  partly- 
owing  to  ignorance,  and  partly  to  gross  carelessness  on  the  part  of 
mothers  and  nurses. 

The  quack  medicine,  known  under  the  name  of  LococWs  pul- 
■vionic  wafers,  contains  opium.  A  boy,  set.  4,  sufiered  from  all  the 
usual  symptoms  of  poisoning  by  opium  as  a  result  of  eating  a 
quantity  of  these  wafers  or  lozenges.  ('  Lancet/  Oct.  27,  1860, 
p.  420.) 

PAREGOB-IC  ELIXIR.     CAMPHORATED  TINCTURE  OF  OPIUM. 

Tills  is  a  medicinal  compound  of  alcohol,  oi)ium,  benzoic  acid, 
oil  of  aniseed  and  camphor.  Opium  is  the  active  ingredient,  and  of 
this,  the  tincture  contains  one  grain  in  every  half  ounce.  It  is  sold  to 
the  public  at  the  rate  of  fourpence  per  ounce.  Fatal  cases  of  poi- 
soning by  paregoric  are  not  very  frequent  :  the  following  case  was 
referred  to  me  some  years  since.  A  child  between  five  and  six  years 
old,  had  had  some  cough  medicine  prescribed  for  it  at  a  druggist's. 
The  medicine  consisted,  as  nearly  as  could  be  ascertained  from  a 
portion  left  in  a  bottle,  of  paregoric,  having  about  from  one-fourth 
to  one-half  the  strenfifth  of  the  pharmacppo^ial  tincture.  The  cliild 
took  two-thirds  of  this  mixture,  given  in  divided  doses,  at  somewhat 
irregular  intervals,  and  died  in  aboiit  tliirty-six  hours.  The  quantity 
of  opium  in  the  portion  of  the  mixture  taken,  was  judging  by  com- 
parison with  the  iisual  strength  of  the  tincture,  from  tliree-fourths 
of  a  grain  to  one  grain  and  a  quarter.  The  child  was  drowsy  after  each 
dose,  and  slept  on  pne  occasion  for  several  hours  together.  It  was 
occasionally  roused,  and  appeared  sensible  ;  but  again  relapsed  into 
drowsiness  on  taking  the  medicine.  A  few  hours  before  its  death,  it 
was  found  comatose,  with  stertorous  breathing  and  strongly  con- 
tracted pupils.  On  inspection  the  whole  of  the  organs  were  healthy, 
with  the  exception  of  the  parietes  of  the  ventricles  of  the  heai-t,  which 
were  somewhat  thickened  ;  there  was  no  congestion  of  the  vessels 
of  the  brain,  nor  effusion  in  the  ventricles.  The  liquid  contents  of 
the  stomach  yielded  no  trace  of  opium  or  an  opiate.  There  was, 
however,  no  doubt  that  the  death  of  this  child  had  been  caused  by 
an  opiate.  This  was  proved,  1,  by  the  nature  of  the  medicine 
taken  ;  2,  the  nature  of  the  symptoms,  which  were  aggravated  after 
each  dose  :  3,  the  confirmed  com  a  and  stertdr ;  and,  lastly,  the  absence 
of  any  other  cause  to  account  for  the  symptoms  and  rapid  death 
under  the  circumstances.  ('  G.  H.  Reports,' April  1844.)  It  was  a 
question  here  how  far  a  small  quantity  of  opium  in  divided  doses  was 
likely  to  prove  fatal  to  a  child  of  this  age.  The  answer  was  given 
to  the  effect  that,  although  each  dose  might  be  individually  harm- 
less the  frequent  repetition  of  the  medicine,  when  the  child  had 
scarcely  recovered  from  the  eflects  of  a  previous  severe  dose, 
might  operate  fatally.  (See  paper  by  Dr.  Beck,  '  Med.  Gaz.'  vol.  33, 
p.  771.) 

In  another  case  a  child,  aged  seven  months,  was  kiUed  by  a  tea- 
spoonful  given  in  two  doses  at  an  interval  of  a  day,  i.e.  by  a  quan- 
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tity  equal  to  one  quarter  of  a  grain  of  opium.  ('  Pharmaceut.  Joiu'.' 
April  1845,  p.  404.) 

In  a  third  case,  an  infant  of  five  weeks  recovered  from  a  similar 
dose,  although  no  treatment  was  resoi-ted  to  for  nine  hours.  ('  Med. 
Times  and  Gaz.'  Aug.  6,  1859,  p.  145.)  '  Dr.  Edwards  of  Liverpool, 
informed  me  of  a  case  in  which  an  infant  had  been  kiUed  by  a  dose 
equivalent  to  not  more  than  the  ninetieth  part  of  a  grain  of  opium. 
Dr.  Beck  has  recorded  an  instance  in  wlaich  a  child  was  narcot- 
ized by  about  twenty  drops  of  this  tincture,  =  l-12th  grain  of  opium, 
or  at  a  maximum,  l-120th  grain  of  morphia  ('Medical  Gazette,' 
March  1844,  vol.  33,  p.  T67).  Aged  persons  may  also  die  from  the 
effects  of  smaU  doses.  At  a  recent  inquest  the  deceased,  a  woman, 
set.  77,  labouring  under  chronic  cough,  was  proved  to  have  died 
fi-ora  the  effects  of  a  dose  of  two  drachms  of  this  liquid — equal  to 
about  half  a  grain  of  opium. 

The  Ammoniated  tincture  of  opium  is  compounded  of  opium, 
saffron,  benzoic  acid,  oil  of  anise,  strong  solution  of  ammonia,  and 
rectified  spirit.  It  contains  one  grain  of  opium  in  ninety-six  minims, 
and  the  medicinal  dose  is  from  half  a  drachm  to  one  drachm. 

Dover's  powdeb,  (compound  powder  of  ipecacuanha). 

This  is  a  preparation  of  opium,  the  effects  of  which  on  children 
have  been  already  described  (p.  557)i  The  proportion  of  opium  is 
one-tenth  part,  or  one  grain  in  every  ten  grains  of  the  powder.  A 
child  has  been  killed  by  four  grains— therefore  by  a  quantity  con- 
taining about  two-fifths  of  a  grain  of  opium; 

Symptoms  and  appearances. — The  following  case  of  poisoning  by 
Dover's  powder  occurred  to  Mr.  Griffiths.  ('Medical  Gazette,' 
March  1844.)  About  ten  grains  of  the  powder  (equivalent  to  one 
grain  of  opium)  were  given  by  mistake  to  an  infant  seven  weeks 
old,  and  it  died  in  twenty-four  hours.  On  an  inspection  of  the 
body,  the  countenance  was  placid,  and  the  fingers  of  both  hands 
were  firmly  contracted.  In  the  abdomen,  the  spleen,  kidneys,  and 
intestines  were  foiind  in  a  healthy  condition  ;  the  liver  was  gorcred 
with  blood  ;  the  stomach  contained  a  small  quantity  of  a  colourfess 
viscid  matter,  in  which  neither  morphia  nor  meconic  acid  could  be 
detected.  The  inner  coat  was  reddened  ;  and  at  the  great  curva- 
ture, as  weU  as  in  other  parts,  the  blood-vessels  were  highly  injected 
in  patches.  The  lungs  were  gorged  with  blood  ;  the  upper  lobes 
being  infiltrated  with  a  greenish  serum.  The  pericardium  was 
reddened,  and  contained  about  a  drachm  of  fluid.  The  right  auricle 
was  empty  ;  the  left  ventricle  contained  some  thin  fluid  blood,  and 
a  small  coagulum.  The  sinuses  of  the  dura  mater  were  filled 'with 
dark  coagula  ;  the  surface  of  the  brain  appeared  covered  with  a 
complete  network  of  vessels,  distended  witli  light-coloured  blood. 
On  the  surface  of  each  posterior  lobe  there  was  a  slight  effusion  of 
blood.  The  brain  was  soft,  and  the  diflference  of  colour  between 
the  grey  and  white  matter  barely  discernible.    The  vessels  in  the 
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substance  of  the  brain  were  gorged  witli  blood,  presenting,  on 
section,  a  thickly  studded  appearance  ;  the  spots  were  of  a  deep 
dull  red,  and  in  many  places  coalescing.  There  was  a  small  quantity 
of  fluid  in  each  lateral  ventricle,  and  on  the  floor  of  each,  the  blood- 
vessels were  largely  distended.  There  was  an  eflFusion  of  serum  on 
the  surface  as  well  as  at  the  base  of  the  brain,  to  the  amount  of 
half  an  ounce .  The  contents  of  the  stomach  were  carefully  analysed, 
but  neither  morphia  nor  meconic  acid  could  be  found. 

Dover's  powder  enters  into  the  composition  of  some  Teething 
powders,  and,  unless  prescribed  mth  great  caution,  it  may  cause  fatal 
accidents  among  children.  In  the  '  PharmaceuticalJournal,' Nov. 
7,  1874,  p.  375,  four  cases  are  reported  in  which  children  died,  narco- 
tized by  these  powders.  The  symptoms  were  of  the  usual  kind, 
rapid  insensibility,  stupor,  and  death.  On  inspection,  there  was 
congestion  of  the  brain  and  its  vessels.  According  to  Mr.  Wright, 
who  saw  one  of  the  children,  the  druggist  supplied  by  mistake  the 
hydi'ochlorate  of  morphia.  ('Brit.Med.  Joiir.'  Dec.  26, 1874,  p.  835.) 
Dr.  Brown,  of  Lahore,  relates  the  case  of  a  cliild  at  fourteen  months, 
who  took  by  mistake  six  grains  of  Dover's  powder  (equivalent  to  six- 
tenths  of  a  grain  of  opium)  at  six  o'clock  p.m.  In  a  quarter  of  an 
hour  he  felt  drowsy  and  fell  asleep  ;  at  two  o'clock  a.m.,  eight  hours 
after  taking  the  poison,  he  had  severe  convulsions  ;  his  pupils  were 
dilated,  and  his  pulse  was  slow  and  irregular.  He  remained  insen- 
sible, and  died  at  tliree  a.m.,  nine  hours  after  taking  the  powder. 
('  On  Poisons  in  the  Punjab,'  1863,  p.  71.)  On  the  other  hand, 
Mr.  Ewens  met  with  a  case  in  which  an  infant  of  nine  months  re- 
covered from  a  dose  of  five  grains.  ('  Med.  Times  and  Gaz.'  May 
19,  1860.)  Dr.  Guy  has  reported  another,  in  which  an  infant  of 
six  months  recovered,  under  active  treatment,  from  a  dose  of  ten 
grains.  ('  Lancet,'  Jixne  8,  1850,)  I  am  indebted  for  a  still  more 
remarkable  instance  of  recovery  to  Mr.  R.  Read,  of  Dubhn. 
Fifteen  grains  of  Dover's  powder  were  given  to  an  infant  under 
live  months  of  age.  The  mistake  was  discovered  immediately,  and 
by  active  treatment  the  child  recovered.  Assuming  thab  the  powder 
contained  its  proportions  of  opium,  these  cases  of  recovery  in  infants 
must  be  regarded  as  quite  exceptional. 


BLACK  DROP. 


This  is  a  preparation  of  opium,  in  which  the  meconate  of  mor- 
phia is  combined  with  acetic  acid.  In  the  Black  drop,  accordmg  to 
Pereira,  verjuice,  the  juice  of  the  wild  crab,  is  employed  as  a  men- 
struum instead  of  vinegar.  The  Black  drop  is  considered  by  some  to 
have  from  three  to  four  times,  but  according  to  Dr.  Neligan  twice, 
the  strength  of  the  tincture  of  opium.  A  formula  for  this  prepara- 
tion will  be  found  in  Dr.  Neligan's  work,  '  On  Medicines,  &c.  p. 
275.  According  to  this,  it  is  a  compound  of  half  a  pound  of  opium  to 
three  pints  of  the  expressed  juice  of  the  wild  crab,  with  nutmegs. 
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safeon,  and  sugar.  It  resembles  the  Acetum  Opii,  and  has  more 
than  twice  the  strength  of  laudanum. 

battley's  sedative  solution. 
This,  according  to  Pereira,  is  an  aqueous  solution  of  opium,  with  a 
little  spirit  and  less  meconic  acid  than  in  the  common  tincture.  (Op. 
cit.  vol.  2,  pt.  2,  p.  646.)  Others  represent  it  as  an  aqueous  extract 
of  opium  dissolved  in  rectified  spirit .  It  is  considered  to  have  three 
times  the  strength  of  tincture  of  opium,  but  there  is  so  great  a 
difference  of  opinion  on  this  point,  that  Dr.  Neligan  represents  it 
as  being  of  only  about  the  same  strength  as  laudanum.  ('  Medicines, 
&c.'  p.  276.)  He  states  that  it  is  composed  of  tliree  ounces  of  extract 
of  opium,  six  drachms  of  spirit,  and  as  much  distilled  water  as  will 
make  up  two  pints.  It  may  be  regarded  as  an  aqueous  solution  of 
meconate  of  morphia  (without  the  resin),  and  with  just  sufficient 
spirit  to  preserve  it.  It  appears  to  be  an  uncertain  preparation. 
Mr.  Streeter  stated  at  the  Westminster  Medical  Society,  Dec.  1838, 
that  he  had  known  one  drachm  and  a  half  of  it  to  prove  fatal  to  a 
lunatic  ;  and  twenty  minims  of  the  solution  destroyed  the  life  of 
an  old  woman.  A  medical  gentleman,  lying  dangerously  ill  from 
an  attack  of  dysentery,  took,  by  mistake,  about  seven  drachms  of 
Battley's  solution.  Within  five  jninutes,  salt  and  water,  with 
mustard,  were  administered,  and  twenty-four  grains  of  sulphate  of 
zinc.  Vomiting  ensued  ;  the  emetic  was  repeated,  and  with  the 
same  effect  ;  the  fluid  evacuated  at  the  second  vomiting  having  the 
usual  smell  of  opium.  Half  a  drachm  of  ipecacuanha  was  after- 
wards given  to  complete  the  emptying  of  the  stomach.  Notwith- 
standing this  repeated  vomiting,  symptoms  of  narcotism  presented 
themselves  speedily,  with  contraction  of  the  pupils,  and  very  great 
drowsiness — rendering  it  necessary  to  remove  the  patient  from  bed 
in  his  very  debilitated  state,  and  to  keep  him  constantly  moving, 
until  9  P.M.  (seventeen  hours),  when  vomiting  came  on  sponta- 
neously ;  he  Was  then  put  to  bed,  and  allowed  to  sleep.  The  original 
disease  afterwards  resumed  its  course  (complicated  by  an  attack  of 
gasti-itis),  and  at  length  terminated  favourably  ;  but  the  patient 
had  no  recollection  of  what  had  occurred  for  twenty-four  hours  after 
the  administration  of  the  emetics  ;  and  it  aj)peared  to  his  medical 
attendants  that  an  excited  state  of  the  mind  remained  for  some 
days  afterw^ards.  ('Prov.  Jour.' Jan.  28,  1846,  p.  42.)  The  death 
of  Dr.  Baddeley,  of  Chelmsford,  froni  a  medicinal  dose  of  this  solu- 
tion, furnishes  an  additional  proof  of  the  dangerous  uncertainty  of 
the  strength  of  this  solution. 

WINE  OF  OPIUM  (VINUM  OPIl). 

This  is  a  PharmacopoDial  compound  of  extract  of  opium,  cloves, 
cinnamon,  and  sheny  wine.  It  was  formerly  known  as  Sydenham's 
laudanum,  or  Laudanum  Uquidnm  Sydenhami.  For  internal  use, 
the  dose  is  from  ten  to  forty  minims.  It  contains  twenty-two 
gi-ains  of  extract  of  opium  nearly  in  one  ounce  ;  its  eflfects  in  poi- 
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sonous  doses  are  similar  to  those  produced  by  the  tincture.  It  is 
rarely  used  as  a  poison.    (See  '  Laudanum,'  p.  549.) 

OPIUM  LOZENGES. 

Some  of  the  cough  lozenges  sold  to  the  public  contain  opium. 
Mr.  Grarlick  communicated  to  the  '  Lancet '  a  case  in  which  he 
was  called  to  a  man  who  had  occupied  himself  during  an  after- 
noon, in  sucking  one  ounce  and  a  half  of  these  lozenges.  After 
a  tinie  he  was  observed  to  become  drowsy.  His  countenance  was 
pale  ;  there  was  great  somnolency  ;  and  it  was  with  difficulty  that 
any  reply  to  a  question  could  be  obtained.  The  pupils  were  strongly 
contracted  ;  the  breathing  heavy  and  op]3ressed,  occasionally  ster- 
torous ;  and  the  pulse  small  and  feeble.  With  some  difficulty,  and 
after  active  treatment,  the  man  recovered  ;  but  for  a  period  of 
twenty-four  hours  he  experienced  general  numbness.  The  vendor 
of  the  lozenges  knew  nothing  about  the  quantity  of  opium  contained 
in  them  !    f  Lancet/  p.  137,  Jan.  30,  1847.) 

(DHLbKODYNE. 

A  fatal  case  from  an  overdose  of  this  medicine  occurred  at 
Oxford  in  1871.    A  lady,  £et.  23,  had  been  accustomed  to  take  this 
liquid  for  the  relief  of  pain,  in  doses  of  as  much  as  sixty  drops. 
She  was  found  dead  in  bed,  and  the  caiise  of  death  was  referred  by 
her  medical  attendant  to  her  having  taken  two  doses  without  letting 
a  sufficient  interval  elapse  between  them.  ('  Lancet,'  1871,  vol.  2,  p. 
697. )  From  1863  to  1867  four  deaths  were  caused  by  tliis  compound.  . 
According  to  Mr.  E.  Smith,  chlorodyne  is  thus  constituted  : — CMoro- 
form  fom-  drachms,  muriate  of  morphia  twenty  grains,  rectified  ether 
two  drachms,  oil  of  peppermint  eight  minims,  prussic  acid  six  draclmis, 
mixture  of  gum  acacia  one  oiince,  treacle  four  ounces.    ('  Lancet,' 
1870,  vol.  1,  p.  72.)    There  is  reasoiito  believe  that  this  compound 
is  not  uniform  in  composilibii.    According  to  another  formula  the 
tinctures  of  lobelia  and  capsicum,  with  extract  of  liquorice,  are  in- 
troduced.   I  found  that  one  sample,  on  standing,  separated  into 
two  liquids,  one  light  and  of  a  pale  straw  colour,  and  the  other 
heavy  and  of  a  brown  colour  and  syrupy  consistency.    On  evajjo- 
ration,  it  left  half  of  its  weight  of  solid  residue  as  saccharine  matter. 
Another  sample  remained  in  a  thick  syi"upy  state.    A  fluid-draclmi 
of  the  first  sample  left  as  a  residue  twenty-seven  grains  of  a  brown 
saccharine  extract.    Prussic  acid  was  detected  in  it  by  the  reaction 
of  the  vapour  on  nitrate  of  silver.    Crystals  of  cyanide  of  silver  are 
obtained  after  some  time.  Mbi'i^hia  may  be  detected  in  it  by  shaking 
a  portion  with  a  mixture  of  sulphide  of  carbon  and  iodic  acid.  The 
sulphide  acquires  a  pink  colour,  owing  to  the  separation  of  iodine 
by  the  morphia.    The  other  substances  may  be  detected  by  their 
appropriate  tests. 

NEPENTHE. 

In  a  case  tried  at  the  Chester  Assizes,  the  nature  of  ilie  com- 
pound actually  sold  under  this  name  was  a  subject  of  inquiry. 
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It  is  a  pale  slieriy-coloiired  liquid,  of  a  spirituous  odour,  with  the 
smell  of  opium,  and  an  acid  reaction.  It  contains  3 '4  per  cent,  of 
solid  matter,  consisting  chiefly  of  a  purified  extract  of  opium,  citrate 
of  morphia,  and  a  small  quantity  of  grape-sugar.  It  also  contains  a 
trace  of  tannic  acid,  derived  from  sherry,  which  is  a  large  con- 
stituent. This  causes  a  darkening  of  the  liquid  when  a  persalt  of 
iron  is  added  to  it  for  the  detection  of  meconic  acid;  This  dis- 
appears, and  the  red  colour  of  meconate  of  ii-on  is  brouglit  out 
when  a  small  quantity  of  diluted  sulphuric  acid  is  added  to  it. 
Morj)hia  is  readily  detected  in  it  by  a  mixtiu'e  of  iodic  acid  and 
sulphide  of  carbon.  The  sulphide  acquires  a  pink-red  colour. 
Although  the  formula  for  its  preparation  has  not  been  published, 
Nepenthe  may  be  regarded  as  a  solution  of  opium  and  citrate  of 
morphia,  in  nearly  equal  parts  of  sherry  and  rectified  spirit, 
diluted  with  half  its  volume  of  water;  The  morphia  is  in  larger 
proportion  than  the  opium.  It  constitutes  l-74th  part  of  the  com- 
pound, wliile  the  opium  forms  the  l-98th.  As  a  medicine  and  a 
poison  it  acts  like  laudanum,  and  is  considered  to  have  about  the 
same  medicinal  strength.  The  morphia  is  in  perfect  solution,  and 
therefore  in  a  state  fit  for  rapid  absorption.  A  very  small  quantity 
has  sufficed  to  destroy  the  life  of  an  infant.  An  infant  fourteen  days 
old  died  mider  the  following  circumstances.  Some  dill-water  was 
prociu'ed  at  a  druggist's,  and  it  was  put  into  a  bottle  which  had 
contained  nepenthe.  A  teaspoonful  was  given  to  the  infant.  It 
soon  fell  asleep,  and  died  in  a  short  time  under  all  the  symptoms  of 
narcotic  poisoning;  The  dill-water  was  slightly  coloured  by  the 
small  quantity  of  opiate  wliich  it  had  dissolved.  ('  Pharm.  Journ.' 
1872,  p.  779.) 


CHAPTER  57. 

POISONING  -WITH  MORPHIA  AND  ITS  SALTS. — SYMPTOMS  AND  APP32AIIANCES.  

PATAX  DOSE.— TREATMENT.  NARCOTINA.  CODEIA.  TUJiltt  CHEMICAL  AND 

PHYSIOLOGICAL  PROPERTIES. 

MORPHIA  AND  ITS  SALTS; 

Morphia  is  the  poisonous  alkaloid  of  opium,  of  which  it  forms 
from  five  to  ten  per  cent.  The  two  principal  salts  of  this  alkaloid 
are  the  hydrochlorate  and  the  acetate.  The  Pharmacopa;ial 
Solutions  of  these  salts  of  morphia  contain  one  grain  in  two  fluid 
drachms  of  each.  In  five  years  (1803-7)  there  were  thirty-two  deaths 
from  morphia  in  England  and  Wales. 

Symptoms.— The  symptom^  generally  commence  in  from  Jive  to 
tiventy  miimtes  after  the  dose  of  poison  (in  solution)  has  been 
swallowed ;  and  they  closely  resemble  those  observed  in  poisoning 
with  opium.  As  a  summary,  it  may  be  stated  that  they  consist  of 
dimness  of  sight,  weakness  and  relaxation  of  the  muscular  system 
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the  face  and  hands  congested  and  of  a  livid  or  bluish  colour,  the 
skin  cool,  a  strong  tendency  to  sleep,  stupor,  loss  of  consciousness, 
coma,  stertorous  respiration,  and,  more  commonly  than  in  poisoning 
by  opium,  there  are  convulsions.  According  to  Orfila,  in  nineteen- 
twentieths  of  all  cases  the  pupils  will  be  found  strongly  contracted,  a 
statement  which  I  believe  to  be  correct  ;  the  few  exceptional  cases 
were  those  in  which  the  dose  was  excessive,  and  the  symptoms  were 
unusually  violent.  The  state  of  the  pupils  gave  rise  to  a  great 
ditFerence  of  opinion  among  the  medical  witnesses  on  the  trial  of  Dr. 
Castaing.  ('On"  Poisoisrs,' 2nd  ed.  p.  619.)  The  condition  of  the 
pulse  varies  greatly.  It  has  been  found  small  and  feeble,  soine- 
times  full  and  slow.  In  some  cases  there  is  great  irritability,  as 
well  as  itching  of  the  skin,  and  irritability  of  the  bladder  with 
difficulty  of  passing  urjne.  Voniiting  and  purging  have  been  met 
with  in  those  instances  in  which  the.  dose  was  large. 

It  has  been  stated  that  morphia  in  large  doses  does  not  operate 
as  a  narcotic,  but  as  a  stimulant  to  the  nervous  centres,  causing 
violent  convulsions.  In  some  instances  the  convulsions  are  said  to 
have  assumed  a  tetanic  character,  resembling  those  caused  by 
strychnia.  This  is  said  to  have  been  noticed  where  the  alkaloid  or 
its  salts  had  been  used  liypodermically.  The  statement  appears  to 
be  based  more  upon  thepry  than  fact.  I  know  of  no  cases  to  sup- 
poi-t  the  theory,  but  many  adversp  to  it.  Such  theoretical  views 
become  of  serious  import  to  medical  evidence,  when  it  is  pretended 
that  the  tetanic  symptoms  of  strychnia  are  not  to  be  distinguished 
from  those  caused  by  large  doses  qf  morpliia!  They  just  serve  the 
purpose  of  unsettling  everything  and  settling  nothing.  One  me- 
dicjil  authority  has  announced  that  all  the  symptoms  assigned  to 
poisoning  by  strychnia  in  Cook's  case  {Beg.  v.  Palmer)  might  be 
explained  by  supposing  that  he  had  taken  tlu-ee  grains  of  morphia ! 
In  this  case  there  were  no  symptoms  of  any  kind  for  three-quarters 
of  an  hour  after  deceased  had  taken  two  pills  which  were  given  to 
him  by  the  prisoner.  Tetanic  symptoms  of  a  violent  kind  with 
opisthotonos  then  came  on  suddenly  ;  there  was  no  loss  of  con- 
sciousness, and  death  occurred  in  twenty  minutes.  If  tlais  was 
poisoning  by  morpliia,  then  medical  pxperience  and  observation  go 
for  nothing  in  reference  to  poisoning  ])j  strychnia.  Such  a  theory 
carries  with  it  its  own  refutation. 

Poisoning  by  morphia  may  take  place  as  the  result  of  external 
application.  I  am  indebted  to  a  friend  for  a  remarkable  illustra- 
tion of  its  fatal  effects  by  absorption.  In  September  1867,  a 
woman,  suffering  from  cancer  of  the  breast  in  a  state  of  ulceration, 
applied  to  a  druggist  at  Bungay  for  some  medicine  to  relieve  pain. 
He  applied  at  once  thirty  grains  of  morphia,  covering  with  it  tlie 
surface  of  the  ulcer.  The  woman  soon  after  became  insensible. 
When  seen  by  a  medical  man  she  was  quite  unconscious— the  pupils 
were  contracted,  the  skin  very  cold,  the  pulse  full  and  compressible. 
The  woman  was  then  in  a  hopeless  state,  and  she  died  in  ten  hours 
after  the  application  of  the  morphia  to  the  breast.    The  druggist, 
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■when  examined  at  the  inqnest,  said  that  in  his  judgment  the  ap- 
plication was  right  and  proper,  and  in  spite  of  medical  evidence 
that  the  symptoms  and  death  were  referable  to  morphia  by  absorp- 
tion, the  jury  returned  a  verdict  of  death  from  natural  causes. 

Appearances  after  death. — The  only  post-mortem  appearance 
which  can  be  referred  to  the  action  of  morphia  is  fulness  of  the 
cerebral  vessels,  with  occasionally  serous  effusion  and  bloody  points 
on  a  section  of  the  brain  substance.  This  poison  has  no  local 
irritant  action,  and  it  therefore  leaves  no  marks  of  its  operation  in 
the  stomach  and  bowels.  An  account  of  the  appearances  produced 
by  an  overdose  of  svilphate  of  morphia  has  been  published  by 
Orfila  in  a  report  of  the  case  of  Dr.  Ellenherger  ('Ann.  d'Hyg.' 
1852,  vol.  2,  p.  359).  The  case  presents  some  curious  features. 
The  deceased  imagined  that  he  had  discovered  a  certain  antidote  for 
morphia  and  its  salts,  and  proposed,  while  Orfila  was  at  Prague  iu 
October  1851,  to  swallow  the  poison  and  the  antidote  in  his  pre- 
sence. Oriila  consented  to  witness  the  experiment.  A  powder 
was  produced,  which  was  found  to  have  a  bitter  taste,  and  to  pos- 
sess some  of  the  chemical  properties  of  morphia,  e\ddently  mixed, 
however,  with  some  other  substance.  The  doctor  swallowed  about 
twenty-three  grains  of  this  powder,  and  innnediately  afterwards 
his  so-called  antidote,  which  was  a  fine  white  powder,  having  a 
sweetish  taste.  He  did  not  sufl'er  from  any  symptoms  of  poisoning. 
Orfila,  with  a  keen  eye  to  the  practical  use  of  antidotes,  inquired 
whether  he  had  ever  allowed  a  certain  interval  to  pass  before  taking 
the  remedy.  Dr.  Ellenberger  said  that  the  results  were  the  same. 
Six  months  after  this  experiment,  Dr.  Ellenberger  died  from  a  dose 
of  about  ten  grains  of  sulj)hate  of  morphia.  He  had  taken  his 
antidote,  but  not  until  a  considerable  interval  had  elapsed  !  A 
minute  inspection  of  the  body  was  made,  and  the  principal  appear- 
ance was  a  well-marked  congestion  of  the  brain  and  its  membranes. 
There  were  traces  of  sulphate  of  morphia  in  the  stomach.  The 
so-called  antidote  was  exan:p.ned,  and  found  to  consist  of  a  mixture 
of  magnesia  and  carbonate  of  magnesia  !  Dr.  Ebertz,  of  Weilberg, 
lately  met  with  a  case  in  which  an  overdose  of  the  hydrochlorate, 
supplied  by  mistake  for  quinine,  destroyed  the  life  of  a  lady  in 
from  forty  to  fifty  mimites.  Symptoms  of  narcotism  appeared  iu 
a  quarter  of  an  hour.  A  vpry  full  account  of  the  appearances  and 
analysis  will  be  found  in  Eulej^berg's  ^  Yierteljahrs.'  1873,  vol.  1, 
p.  281. 

Fatal  dose. — Period  qf' death. — Five  cases  are  recorded  in  which 
a  dose  of  one  grain  of  hydrochlorate  of  morphia  has  proved  fatal  to 
adults  ;  in  one  it  was  taken  in  solution  ;  in  a  second  in  a  pill  ;  in  a 
third  in  a  powder  ;  and  in  a  fourth  it  was  administered  by  hj-po- 
dermic  injection  into  the  tissue  under  the  skin  of  the  foreai'm. 
The  first  of  the  cases  occurred  to  Dr.  Paterson  in  December  1845. 
('Ed.  Monthly  Journal,' Sept.  1845,  p.  195.)  The  morphia  was 
taken  in  divided  doses,  in  six  hours.  The  symptoms  and  appear- 
ances were  of  the  usual  character,  and  insensibility  came  on  rapidly. 
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The  patient  died  in  about  seven  hours.  The  second  case  occurred 
at  St.  Mary's  Hospital,  May  1861  :  a  man,  set.  45,  died  in  thirteen 
hours  from  a  dose  of  one  grain  of  hydrochlorate  of  morphia,  pre- 
scribed in  a  pill  by  one  of  the  physicians.  The  symptoms  came  on 
ni  about  three  hours,  and  were  of  a  well-marked  character.  No 
morphia  was  detected  in  the  stomach  or  other  organs,  audits  opera- 
tion as  a  poison  was  ascribed,  without  any  apparent  ground,  to 
disease  of  the  kidneys.  In  the  third  case  (March  1863)  I  was  con- 
sulted by  Mr.  Charsley,  Coroner  for  Bucks.  A  healthy  man,  jet. 
52,  died  in  about  ten  hours  from  the  efiects  of  one  grain.  Three 
hours  after  taking  the  powder,  he  lost  his  senses  of  smelling  and 
hearing,  and  passed  rapidly  into  a  comatose  condition,  from  which 
he  did  not  recover  (case  of  Cordery,  Burnham,  March  1863). 
The  practitioner  who  prescribed  the  morphia,  alleged  that  he  had 
given  only  half  a  grain,  but  the  facts  of  the  case  were  adverse  to  this 
statement.  On  analysis  I  could  detect  no  morphia  in  the  stomach. 
The  fourth  case  occiuTsd  at  the  Middlesex  Hospital,  in  May  1863. 
I  am  indebted  for  the  particulars  to  Mr.  De  Morgan,  under  whose 
care  the  patient  was  placed.  Oue-tliird  of  a  grain  of  morpliia  was 
injected  at  night  under  the  skin  ;  in  two  hours  the  injection  of  a 
similar  quantity  was  repeated-.  On  the  next  morning  another  third 
of  a  grain  was  injected.  The  man  slept  quietly  for  two  hours.  He 
then  took  some  dinner,  and  talked  in  his  usual  waj^  ;  but  in  another 
hour  he  became  almost  suddenly  insensible,  and  in  two  hours  he 
died,  the  narcotic  symptoms  being  most  powerfully  developed.  In 
a  fifth  case  reported  in  the  '  Lancet,'  1872,  vol.  2,  p.  24,  a  lady  died 
in  less  than  twelve  hours  ftom  taking  a  pill  containing  one  grain  of 
morphia.  Galvanism  and  other  methods  were  used  for  restoration 
but  without  success.  The  druggist  sent  six  pills  with  a  grain  in 
each,  instead  of  dividing  the  grain  into  six  pills  !  (  '  Lancet,'  1872, 
vol.  2,  ]y.  24.)  The  late  Dr.  Anstie  met  with  a  case  in  which  three 
grains  of  morpliia  given  as  an  injection  per  rectum,  caused  death 
in  sixteen  hours. 

The  hydrochlorate  is  thus  proved  to  be  a  powerful  poison  in  a 
small  dose  :  it  may  Operate  either  suddenly  or  slowly,  and  destroy 
life  rapidly,  An  infant  has  difed  tfrom  a  dose  of  one-twelfth  part 
of  a  grain.  ('  Chem.  News, '  Aug.  22,  1863, ,  p.  98. )  Sir  R.  Christi- 
son  considers  that  one  grain  of  the  hydrochlorate  is  fully  equal  in 
power  to  six  grains  of  the  best  Tiu'key  opium.  There  is  no  reason 
to  suppose  that  the  acetate  is  less  potent  ;  but  there  are  some  re- 
markable instances  of  recovery  where  such  a  result  could  scarcely 
have  been  anticipated.  In  the  '  Lancet '  for  1863,  vol.  1,  p.  8,  is 
reported  the  case  of  a  child  about  two  yeai's  of  age,  who  recovered 
from  a  dose  of  one  grain  of  the  acetate.  The  medicinal  dose  for 
an  adult  of  either  of  these  salts  of  morphia  is  from  one-eighth  of 
a  grain  to  one-half  grain.  A  case  in  which  one  grain  of  the 
acetate,  dispensed  by  mistake  in  a  pill,  destroyed  the  life  of  a  lady, 
is  i-eported.  ('Pharm.  Jour.' July  1872,  p.  16. )  Narcotic  symp- 
toms came  on  in  about  half-an  hour,  and  she  died  in  nine  liours. 
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The  small  quantity  of  morphia  required  to  destroy  life  is  not 
sufficiently  known  to  members  of  the  profession.  In  Beg.  v. 
Macleod,  Cumberland  Lent  Assizes,  1874,  it  was  proved  that  the 
deceased,  the  wife  of  the  accused,  had  died  from  the  effects  of 
hydrochlorate  of  morphia.  The  accused  was  surgeon-major  in  the 
Madras  army.  He  had  prescribed  and  administered  the  hydro- 
chlorate  of  morphia  to  his  wife,  and  the  charge  against  him  was 
that  he  had  acted  with  criminal  negligence  and  had  thus  led  to  her 
death.  It  appeared  that  in  consequence  of  the  deceased  having  passed 
some  restless  nights,  the  prisoner  procured  from  a  druggist  twenty 
gi-ains  of  muriate  of  morphia.  He  gave  her  one  grain  at  four 
o'clock  P.M.,  and  as  this  appeared  to  have  no  eflfect,  he  gave  her 
several  unknown  doses  at  half-hour  intervals,  using  at  least  one-half 
of  the  morphia  wliich  he  had  purchased.  Deceased  was  thrown  into 
profound  coma,  from  which  nothing  cpuld  rouse  her,  and  she  died 
at  ten  p.m.  On  inspection  the  chief  appearances  were  congestion  of 
the  brain  and  fluidity  of  the  blood.  The  organs  were  healthy,  and 
there  was  nothing  to  account  for  death  but  the  morphia.  The 
jury  acquitted  the  prisoner  of  the  charge  of  manslaughter,  finding 
that  there  had  been  no  culpable  negligence.  ^ 

This  case  shows  the  importance  to  members  of  the  medical 
profession  of  a  knowledge  of  the  difference  between  a  medicinal 
and  poisonous  dose  of  morphia,  and  the  necessity  for  allowing 
proper  intervals  to  pass  between  the  doses. 

Homoeopatliic  practitioners  have  the  repute  of  employing  doses 
so  minute  that  the  most  delicate  process  of  analysis  fails  to  show 
by  chemical  tests  the  presence  of  any  of  the  substance.  This, 
however,  is  not  always  true.  In  July  1847,  the  late  Sir  John  Forbes 
consulted  me  in  the  case  of  an  aged  lady  to  whom  he  was  called,  and 
whom  he  found  in  a  state  of  stupor,  with  contracted  pupils,  and  other 
symptoms  of  narcotic  poisoning.  The  facts  were  simply  these.  A 
homoeopath  had  prescribed  for  her  some  powders,  each  of  them 
numbered,  with  explicit  directions  as  to  the  order  in  which  they 
were  to  be  taken.  The  lady  had  taken  two,  and  it  was  after  the  alarm- 
ing narcotic  effects  produced  by  the  second,  that  Sir  J.  Forbes  was 
called  in.  He  took  possession  of  three  of  the  powders  and  brought 
them  to  me.  They  were  small  white  powders  unequal  in  weight  • 
one  weighed  3-4  grains,  and  consisted  of  calomel  and  morphia  the 
morphia,  as  separated  by  alcohol,  being  in  the  proportion  of  one 
fjram.  The  next  powder,  following  the  numbers,  weighed  1-5 
gi-ain  ;  it  contained  neither  calomel  nor  morphia,  but  consisted  of 
sugar  of  milk.  The  third  powder  weighed  2  grains  ;  it  consisted  of 
calomel  and  morphia,  the  latter  being  in  the  proportion  of  half  a 
grain,  an  allopathic  medicinal  dose.  The  cause  of  this  lady's  symp- 
toms were  thus  satisfactorily  explained.  The  powder  she  had  taken 
contained  morphia  in  an  almost  poisonous  dose,  and  it  had  produced 
the  usual  effects.  Supposing  there  had  been  only  one  left,  i.e  the 
powder  containing  sugar  of  milk,  a  perfectly  harmless  substance  a 
coroner's  jury  summoned  to  inquire  into  the  cause  of  death  would 
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have  been  quite  satisfied  from  the  analysis  of  the  remaining  powder 
that  all  were  innocent,  and  their  verdict  would  have  probably  been 
'  Death  from  Apoplexy. ' 

Treatment. — The  treatment  in  a  case  of  poisoning  with  morphia 
is  the  same  as  that  required  in  poisoning  with  opium  {ante,  p.  559). 

There  are  other  alkaloids  besides  morphia  which  have  been 
extracted  from  opium,  but  as  poisons,  they  are  scarcely  known. 
Two  only  reqtiire  a  brief  notice  in  this  place,  namely,  Narcotina 
and  Oodeia.  It  will  be  convenient  to  dispose  of  them  before 
describing  the  analysis  of  morphia  and  its  salts. 

NAKCOTINA. 

The  results  of  experiments  with  this  substance  on  animals 
are  very  conflicting.  In  the  human  subject  it  lias  been  observed 
to  produce  headache  ;  but  when  these  eflects  have  followed, 
it  has  been  probably  mixed  with  morphia.  I  have  frequently 
found  this  mixture  in  specimens  ;  and  Sir  R.  Clu'istison  states 
that  he  has  met  with  narcotina  in  morphia,  a  circumstance 
which  may  tend  to  explain  the  variable  effects  of  morphia  in 
large  doses. 

Analysis. — This  alkaloid  is  not  commonly  sought  for  in  medico- 
legal investigations,  but  it  is  proper  to  state  the  chemical  differences 
wliich  exist  between  it  and  morphia.  Its  crystals  are  rhombic 
prisms  and  have  a  bright  pearly  lustre.  It  is  not  very  soluble  in 
water,  but  it  is  dissolved  by  boiling  alcohol  and  ether.  Its 
solutions  have  no  alkaline  reaction,  and  are  very  bitter.  Unlike 
morphia,  it  is  not  very  soluble  in  potash,  ammonia,  soda,  or  lune- 
water,  all  of  which  precipitate  it  from  its  solutions.  It  is  not 
readily  dissolved  by  diluted  acetic  acid  even  on  boihng.  When 
nitric  acid  is  poured  on  the  crystals,  they  acquire  a  yellow,  not  an 
orange-red  colour,  like  morphia.  Sulphuric  acid  gives  to  narcotina 
a  bright  sulphur-yellow  coloui-  ;  to  morphia  a  pinkish-brown  tint. 
If  to' the  mixture  of  acid  and  alkaloid,  a  crystal  of  biclu-omate  of 
potash  be  added,  green  oxide  of  chromium  is  set  free  in  both  cases, 
but  very  slowly  in  the  case  of  narcotina.  Sulphomolybdic  acid 
prodiices  with  narcotina  a  pale-red  colour.  If  to  the  mixture  of 
sulphuric  acid  and  the  alkaloid,  a  grain  of  nitre  is  added,  a  deep 
blood-red  colour  is  slowly  brought  out  with  narcotina,  but  not  with 
morphia  Narcotina  also  differs  from  morphia  in  not  decomposiug 
iodic  acid,  or  setting  iodine  free.  When  heated  on  platinum, 
narcotina,  like  morphia,  melts  and  bums,  and,  if  not  over-heated, 
sets  into  a  crystalline  mass  on  cooling. 

OODEIA. 

Codeia  is  found  to  exert  a  poisonous  action  on  animals  ;  it  has 
been  used  in  France  as  a  narcotic.  It  is  considered  to  have  only 
one-half  of  the  strength  of  uu.rphia,  with  winch  it  is  m  general 
mixed     The  common  hydrochlorate  of  morplua  of  the  shops  is, 
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according  to  Pereira,  a  compound  of  morphia  and  codeia.  M. 
Kimckel  found  that,  when  combined  with  acids,  it  lost  much  of  its 
activity. 

The  only  case  of  poisoning  with  this  alkaloid  which  I  have  met 
with  is  the  following,  which  occurred  in.  the  practice  of  Dr.  Myrtle, 
of  Harrogate.  The  patient  was  labouring  under  diabetes,  and  he 
prescribed  for  him /our  grains  of  codeia  and  one-twentieth  of  a  grain 
of  sulphate  of  strychnine,  in  the  form  of  a  pill — one  to  be  taken 
night  and  morning.  The  druggist  thought  the  dose  excessive,  but 
on  the  authority  of  Dr.  Gregory,  Dr.  M.  desired  the  pills  to  be 
made  as  ordered. 

In  about  half-an-hour  after  swallowing  one,  the  patient  felt  a 
general  glow  all  over  him.  He  walked  about  for  two  hours.  He 
then  began  to  write,  but  found  that  he  could  not  see  the  letters 
distinctly.  Suddenly  his  sight  failed  him,  he  felt  the  room  going 
round  with  him,  and  he  then  rushed  into  the  open  air.  Four 
hours  after  he  had  taken  the  pill,  he  was  standing  holding  on  by 
the  back  of  a  chair  ;  his  face  was  pale  ;  he  had  a  terrified  look  ; 
was  perspiring  copiously  ;  the  pupils  were  slightly  contracted  ;  the 
pulse  scarcely  perceptible ;  skin  cold  and  clammy ;  his  voice 
reduced  to  a  whisper.  He  complained  of  feeling  very  sick,  but  was 
not  sleepy.  He  remained  in  this  state  the  whole  of  the  day,  and 
if  he  attempted  to  move  he  began  to  retch  violently.  He  had  no 
sleep  at  night,  and  was  slightly  delirious.  He  continued  ill  the 
following  day,  but  in  thirty-six  hours  all  the  disagreeable  symptoms 
had  disappeared.    ('  Brit.  Med.  Jour.'  April  1874,  p.  478.) 

Analysis. — This  alkaloid,  which  is  not  often  seen  so  well  crys- 
tallized as  morphia  and  narcotina, 
is  known  from  both  by  its  ready 
solubility  in  water,  and  by  its  form- 
ing a  strongly  alkaline  solution.  It 
crystallizes  in  quadrangular  prisms 
(fig.  53).  One  hundred  parts  of 
water  at  60°  dissolve  one  part  and  a 
quarter ;  at  212°  nearly  six  parts. 
It  is  soluble  in  alcohol,  and  com- 
bines with  acids.  It  difiers  from 
morphia  in  not  decomposing  iodic 
acid,  and  in  not  giving  any  red 
colour  with  nitric  acid,  either  as  a 
solid  or  when  dissolved  in  acids. 
It  merely  acquires  a  light  orange- 
yellow  colour.  It  difiE'ers  from  nar- 
cotina in  not  being  turned  yellow, 
but  of  a  light  pinkish-brown  colour, 
by  sulphuric  acid  ;  but  it  resembles  both  morphia  and  narcotina 
in  producing  green  oxide  of  chromium  wlien  a  crystal  of  bichro- 
mate of  potash  is  added  to  the  acid  mixture.  Sulphoiiiolybdic 
acid  produces  with  it  a  greenish-blue  colour.    Heated  on  i^Litinum 
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it  melts,  forming  a  globule  pf  cqlovirless  liquid  ;  this  soon  darkens, 
and  gives  off  a  vapour  which  burns  with  a  yellow  smoky  flame. 
('  Brit.  Med.  Jour.'  AprH  11,  1874,  p.  471.) 
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CHISMICAL  ANALYSIS. 

Opium. — There  are  no  means  of  detecting  qpium  itself,  either  in 
the  solid  or  liquid  state,  except  by  its  smell  and  other  physical  pro- 
perties, or  by  giving  a  portion  of  the  suspected  matter  to  animals, 
and  observing  the  effects  produced.  Independently  of  alkaloids  and 
principles,  opium  contains  gum,  resin,  colouring  matter,  and  other 
vegetable  sulsstances  in  variable  proportion.  The  smell  is  said  to 
be  peculiar,  but  a  similar  smell  is  j)ossessed  by  lactucarium,  wliich 
contains  neither  meconic  acid  nor  morphia.  The  odour  is,  however, 
a  good  concomitant  test  of  the  presence  of  the  di-ug,  whether  it  be 
in  a  free  state  or  dissolved  in  alcohol  or  water,  but  it  is  not  per- 
ceptible when  the  solution  is  much  diluted  or  has  been  long  exposed. 
I  have  found  that  half  a  grain  of  powdered  opium,  dissolved  in  half 
an  ounce  of  water,  lost  its  characteristic  smell  by  a  short  exposui-e 
to  air.  The  odour  is  decidedly  volatile,  and  passes  off  when  an 
opiate  liquid  is  heated  ;  it  also  escapes  slowly  at  common  tempera- 
tures. Again,  it  rpay  be  concealed  by  other  odoiu's,  or  the  drug 
may  undergo  some  change  in  the  stomach  during  life  which  may 
rapidly  destroy  the  od.our.  (Case  by  Mr.  Bar  wis,  ante,  p.  559.) 
The  analysis  in  cases  of  poisoning  by  opium  is  therefore  limited  to 
the  detection  of  morphia  and  meconic  acid. 

Morphia.— Morphia  may  be  identified  by  the  following  proper- 
ties :  1.  It  crystallizes  in  hexahedral  prisms,  which  are  white  and 

perfect,  according  to  their  degree  of  purity  (iig.  54).  These  crystals 
maybe  obtained  either  by  dissolving  the  pure  alkaloid  in  alcohol 
or  by  adding  weak  ammonia  to  a  solution  of  a  salt  of  morphia 
(see  fig.  55).  2.  When  heated  on  platinum,  the  crystals  melt,  be- 
come dark-colom-ed,  and  burn  like  a  resin  with  a  yellow  smoky 
flame,  leaving  a  carbonaceous  residue.  If  this  experiment  is  per- 
formed in  a  small  reduction-tube,  it  will  be  found,  by  employing 
test-paper,  that  ammonia  is  one  of  the  products  of  decomposition. 
3.  Morphia  is  scarcely  soluble  in  cold  water  ;  it  requires  1,000  parts 
to  dissolve  it,  but  it  is  dissolved  by  100  parts  of  boihng  water,  and 
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the  hot  solution  has  a  faint  alkaline  reaction.  By  its  insolubility  in 
water,  it  is  readily  distinguished  from  its  salts.  Itis  not  very  soluble 
in  ether  or  chloroform,  thus  differing  from  narcotina  ;  but  it  is 
dissolved  by  forty  parts  of  cold,  and  rather  less  than  tliis  quantity 
of  boiling,  alcohol.  It  is  dissolved  by  a  solution  of  pptash  or  soda, 
from  which  it  cann,ot  be  removed  by  ethe^.  It  is  very  soluble 
in  acetic  ether,  and  this  has  b^en  employed  as  a  substitute  for  ether 
in  separating  morphia  from  organ'jc  liquids.  4.  It  is  easily  dis- 
solved by  a  very  small  qua]itity  of  all  diluted  acids,  mineral  and 
vegetable.  5.  Morpliia  and  its  solutions  have  a  bitter  taste.  6. 
The  salts  of  mprphia  are  not  precipitated  in  a  crystaUinp  form  by 
solution^  of  sulphocyanide  of  potassium,  ferrocyanide  of  potassium, 
or  chromate  of  potash.  Iij  this  resppct  they  are  strikingly  distin- 
guished from  tjie  salts  of  strychnia,  which  give  well-marked  crystal- 
line precipitates  with  these  thrpe  reagents. 


Tests.— In  order  to  apply  the  chemical  tests  for  morphia,  the 
alkaloid  may  be  dissolved  in  water  by  the  addition  of  a  few  drops 
of  a  diluted  acid,  either  the  acetic  or  the  hydrochloric.  If  the  hydro- 
chlorate  or  the  acetatp  of  njorphia  is  presented  for  analysis,  the  salt 
may  be  at  once  dissolved  in  a  small  quantity  of  boiling  water.  The 
tests  for  this  alkaloid  are  the  following  :— 1.  Nitric  acid.  This,  when 
added  to  a  moderately  strong  solution  of  a  salt  of  morphia,  produces 
slowly  a  deep  orange-red  colour.  If  added  to  the  crystals  of  mor- 
phia or  its  salts,  nitric  oxide  is  evolved  ;  the  morphia  is  entirely  dis- 
solved, and  the  solution  acquires  instantly  the  deep  red  colour  above 
described— becoming,  however,  lighter  by  standing.  In  order  that 
this  result  should  follow,  the  solution  of  morphia  must  not  be  too 
much  diluted,  and  the  acid  must  be  strong  and  added  in  rather 
large  quantity.  The  colour  is  rendered  much  lighter  by  boiling  • 
therefore  the  test  slipuld  never  be  added  to  a  hot  solution.  2.  Iodic 


Fig.  54. 


Fig.  55. 


Crystals  of  morphia  from  alcohol,  magnified 
80  diameters. 


Crystals  of  morphia  obtained  by  adding 
ammonia  to  a  solution  of  the  hydro- 
chlorate,'  magnified  124  diamjeters. 
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acid  with  stdphide  of  carbon.  A  soliition  of  iodic  acid  should  be 
mixed  with  its  volume  of  sulphide  of  carbon.  There  should  be  no 
change  of  coloiir.  On  adding  a  small  quantity  of  these  mixed 
liquids  to  morphia  or  its  salts,  either  solid  or  in  solution,  the  iodine 
is  separated  from  the  iodic  acid  and  dissolved  by  the  sulphide,  which 
sinks  to  the  bottom,  acquiring  a  pink  or  red  colour,  varying  in  its 
intensity  according  to  the  quantity  of  morphia  present.  This  re- 
action distinguishes  morphia  from  the  other  alkaloids,  which  do  not 
decompose  iodic  acid  in  the  cold.  The  fallacies  connected  with  the  use 
of  iodic  acid  have  been  pointed  out  by  Dr.  Duprd  ('  Guy's  Hosp.  Rep.' 
1863,  p.  323).  The  presence  of  morpliia  may  be  thus  easily  detected 
in  one  drop  of  the  tiiicture  of  opium,in  chlorodyne,  nepenthe  or  other 
opiate  liquids,  in  spite  of  the  presence  of  organic  matter.  If  sulpiride 
of  carbon  is  not  used,  iodine  may  be  detected  by  its  odour  or  by  the 
blue  colour  produced  on  the  addition  of  a  solution  of  starch.  3. 
Sulphomolyhdic  acid.  This  is  made  by  dissolving  with  a  gentle  heat 
eight  grains  of  powdered  molybdate  of  ammonia  in  two  drachms  of 
strong  sulphuric  acid.  The  liquid  should  be  freshly  prepared  and 
kejjt  from  contact  with  air  and  organic  matter.  When  one  or  two 
drops  are  rubbed  with  dry  morphia  or  any  of  its  salts,  an  intense 
reddish-piirple  or  deep  crimson  colour  is.  produced.  Tliis  changes  to 
a  dingy  green,  and  ultimately  to  a  splendid  sapphire  blue.  A  minute 
trace  of  morphia  or  its  salts  in  a  solid  state  is  thus  revealed.  This 
test  produces  n6  change  in  strychnia,  but  the  mixture  slowly  acquires 
a  pale  blue  tint.  .  The  presence  of  morphia  in  strychnia  is  thus 
easily  detected.  When  poured  on  hfucia  this  acquires  a  rose-red 
colour,  becoming  gteenish-brown  and  ultimately  dark  blue.  When 
mixed  with  iJerairia,  the  liquid  becomes  greenish-brown,  and  gradu- 
ally passes  to  a  dark  maro'on  shade.  The  margin  becomes  purple, 
and  ultimately  the  whole  mixture  acquires  a  deep  blue  colour.  On 
chloral  hydrate  sulphomolyhdic  acid  produces  no  change.  4.  Sul- 
phuric acid  and  hichromape  of  potash.  When  strong  sulphuric  acid 
is  poured  on  pure  niorphia  in  a  soUd  state,  there  is  either  no  effect, 
or  the  alkaloid  acquires  a  light  pinliish  colour.  On  adding  to  this 
a  drop  of  solution  of  bichromate  of  potash,  or  a  small  fragment  of 
a  crystal,  it  immediately  becomes  green  (from  the  production  of 
oxide  of  chromium),  and  retains  this  colour  for  some  time.  Other 
alkaloids  (stiychnia)  a,re  liot  thus  affected.  Narcotina  is  turned  of 
a  bright  yellow  by  sulphuric  acid  ;  therefore,  although  it  becomes 
green  when  mixed  with  bichromate  of  potash,  it  could  not  be  mis- 
taken for  morphia  ;  besides,  the  green  rapidly  passes  to  a  dingy  brown 
colour.  5.  Perchloride  of  iron  (sesquichloride),  or  colourless  persul- 
phate. Either  of  these  solutions  when  saturated  and  neutralized 
(by  a  small  quantity  of  potash  if  very  acid),  gives  an  inky-blue 
colour  to  a  solution  of  morphia,  or  to  the  solid  crystals.  If  the 
quantity  of  morphia  is  small,  or  tliere  is  much  acid  in  the  test  or  in 
the  solution,  the  colour  is  greenish-blue.  The  blue  colour  is  re- 
moved by  acids,  but  restored  by  alkalies  ;  it  is  also  destroyed  by 
heat  :  thus  the  iron-test  should  lieVer  be  employed  with  a  very  acid 
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or  a  very  hot  solution  of  salt  of  morphia.  The  blue  colour  given 
by  this  test  in  a  solution  of  morphia  is  entirely  destroyed  by  nitric 
acid  and  replaced  by  the  orange-red  colour,  so  that  the  nitric  acid 
will  act  through  the  iron-test,  but  not  vice  versa.  In  this  way  two 
tests  may  be  applied  to  one  quantity  of  liquid.  The  iron-test  may 
be  used  with  a  solution  of  the  alkaloid  or  of  its  salts,  if  unmixed 
with  organic  matter  ;  but  a  small  quantity  of  tannic  or  gallic  acid 
present  in  a  liquid,  would  produce  a  similar  change  of  colour. 

Morphia  and  its  salts  in  organic  liquids.— The  liquids  may  be 
concentrated  to  an  extract  in  a  water-bath,  and  the  residue  treated 
with  rectified  spirit.  If  not  already  acid,  a  few  drops  of  acetic  acid 
may  be  added.  The  alcohoHc  liquids  should  be  filtered,  and  the 
residue  strongly  pressed.  This  liquid  is  again  evaporated,  and 
the  residue  treated  with  water  feebly  acidulated.  A  portion  of  it 
filtered  may  now  be  tested  for  the  presence  of  any  alkaloidal  salt 
m  solution  by  the  tests  already  mentioned  (p.  548). 

If  the  results  show  the  presence  of  an  alkaloid,  one  portion  of 
the  liquid  may  be  submitted  to  dialysis,  and  after  a  sufficient  time 
has  elapsed,  the  dialysed  liquid  may  be  evaporated  and  tested  for 
morphia  in  solution  {ante,  p.  150). 

Another  portion  may  be  concentrated,  and  a  few  drops  of  am- 
monia added.  If  morphia  is  present  in  sufficient  quantitv,  crystals 
of  that  alkaloid  may  be  slowly  deposited.  These  should  be  ex- 
amined by  the  microscope,  collected,  and  tested  for  morphia  in  the 
dt^y  state. 

The  tissues.— The  process  for  detecting  morphia  in  the  liver,  does 
not  difi"er  from  that  adopted  for  the  stomach  and  organic  liquids 
The  organ  should  be  sliced  in  small  pieces,  and  digested  in  alcohol 
faintly  acidulated  with  hydrochloric  or  acetic  acid.  An  aqueous 
solution  may  be  afterwards  obtained  from  the  extract.  I  have  ex- 
amined the  liversand  tissues  in  several  cases  in  which  opium  had  been 
taken,  and  although  a  liquid  or  a  residue  has  been  obtained,  which 
had  a  bitter  taste,  whi6h  was  reddened  by  nitric  acid,  which  decom- 
posed iodic  acid,  or  was  turned  green  by  bichromate  of  potash  and 
sulphuric  acid,  still  no  alkaloid  coltld  be  procured  ;  and  one  or 
more  reactions  similar  to  those  above  mentioned  may  be  obtained 
by  an  analysis  of  the  Mvqts  of  persons  who  have  not  taken  opium 
or  morphia.  Either  morphia  may  not  be  permanently  deposited  in 
the  organs,  or  it  may  be  changed  in  its  chemical  properties  before 
it  reaches  them. 

Opium  and  its  compdimds  in  orga/nic  mixtures.— Opimu  may  be 
regarded  as  a  complex  Organic  solid,  containing  the  poisonous  salt 
the  constituents  of  which  we  wish  to  detect,  namely,  morphia  and 
meconic  acid.  It  is  not  often  that  in  fatal  cases  of  poisonina  bv 
opmin,  or  its  tincture,  even  wllen  taken  in  large  quantity  and 
death  is  rapid,  that  we  can  succeed  ill  detecting  the  alkaloid  and 
the  acid.  The  poison  may  have  been  removed  from  the  stomach 
by  vomiting,  by  absorption,  or  by  active  treatment,  and  as  life  is 
generally  protracted  for  some  hours,  its  entire  removal  is  thus 

p  p  li 


58o 


OPIUM  IN  ORGANIC  LIQUIDS. 


greatly  facilitated.  Surgeon-Major  Koss  reports  that  in  1869  there 
■were  forty-five  cases  of  opium-poisoning  in  the  Bengal  Presidency, 
and  all  proved  fatal.  An  inspection  and  an  analysis  were  made  in 
each  case,  but  in  only  two  out  of  this  large  number  was  opium  found 
in  the  stomach.  In  the  other  cases  there  was  clear  ev  idence  of  poison- 
ing from  other  sources.  In  some  Indian  cases,  opium  appears  to 
have  been  taken  in  lumps  in  large  quantity,  and  if  rapidly  fatal  it 
was  easily  discovered.  In  a  case  which  occurred  to  Dr.  Penny,  of 
Delhi,  in  June  1868,  in  which  death  took  place  in  tlu-ee  hours,  two 
ounces  of  solid  opium  were  found  in  the  body. 

Neither  morpliia  nor  meconic  acid  appears  to  be  much  in- 
fluenced by  the  putrefactive  process.  In  organic  liquids  containing 
opium,  I  have  found  them  both  present  after  the  liqxiids  had  been 
exposed  for  fourteen  months  and  allowed  to  undergo  decomposi- 
tion spontaneously  in  the  fiir. 

Meconic  acid  is  more  comjnonly  3,nd  more  easily  discovered 
than  morphia,  and  its  discovery  has  this  importance,  that  there  is 
no  substance  but  opium  in  which  this  acid  has  yet  been  detected, 
and  the  test  for  it  is  more  r^liable  and  less  open  to  objection  than 
any  test  which  can  be  apphed  to  morpliia.  The  alkaloid  and  the 
acid  may  in  general  be  detected  more  readily  in  the  matter  vomited 
during  life  (if  vomiting  should  have  occuri'ed)  than  in  the  contents 
of  the  stomach  after  death.  It  was  thus  detected  in  the  form  of 
aqueous  infusion  in  a  case  where  the  contents  of  the  stomach  had 
been  ejected  about  seven  hours  after  the  poison  had  been  swal- 
lowed. ('  Med.  Gaz.'  vol.  37,  p.  724.)  Before  resorting  to  any  process 
for  the  separation  of  morpliia  or  meconic  acid  from  an  opiate 
compoijnd  contained  in  a  suspected  liquid,  it  will  be  necessary 
to  employ  trial  tests  to  determine  whether  any  appreciable  quantity 
of  either  is  present.  The  smell  of  opium  has  already  been  mentioned 
as  a  rough  test  of  the  presence  of  the  drug  ;  but  this  may  not 
be  perceptible,  and  yet  the  acid  and  the  alkaloid  may  still  be 
present. 

A  small  portion  of  the  organic  liquid,  poured  off  clear,  or 
filtered,  should  be  well  shaken  with  a  solution  of  iodic  acid  and  its 
bulk  of  sulphide  of  carbon.  The  paixture  is  allowed  to  stand  in  a 
corked  tube.  The  sulphide  after  a  time  falls  to  the  bottom,  and 
is  coloured  more  or  less  pink  (from  dissolved  iodine),  if  any 
morphia  is  present.  Morphia  may  be  thus  detected  in  clilorodyne, 
paregoric,  and  other  opiate  preparations.  Any  alcohol  present 
should  be  first  distilled  off.  This  result  is  presumptive  but  not 
conclusive  of  the  presence  of  morphia,  and  therefore  of  opium,  m 
the  liquid.  Thus  saliva  (owing  to  its  containing  an  alkaline  sulpho- 
cyanide),  an  infusion  of  white  mustard,  and  a  solution  of  a  sulpho- 
cyanide  or  ajiy  deoxidizer,  will  produce  a  similar  result.  Strong 
nitric  acid  added  to  a  portion  of  the  organic  liquid,  sufficiently 
diluted  to  allow  a  change  of  colour  to  be  perceived,  will  how- 
ever, in  many  ca-ses,  serve  to  corroborate  the  results  of  the  iodic 
acid  test. 
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If  mixed  with  much  foreign  matter,  it  will  be  better  to  pass  a 
portion  of  the  organic  liquid  through  the  tube  dialyser  (p.  149,  ante), 
and  then  apply  the  iodic  and  nitric  acids  to  the  dialysed  Liquid. 

Meconkj  acid. — This  is  a  solid  crystalline  acid,  seen  commonly 
in  scaly  rectangular  crystals  of  a  pale  reddish  colour.    It  is  com- 
bined with  morphia  in  opium,  of 
which,  according  to   Mulder,   it  ^" 
forms  on  an  average  six  per  cent.  ; 
and  it  serves  to  render  this  al- 
kaloid soluble  in  water  and  other 
menstrua.  Tests.  Many  tests  have 
been  proposed  for  meconic  acid  ; 
there  is  only  one  upon  which  any 
reliance  can  be  placed,  namely, 
the  perchloride  or  persulphate  of 
iron.    This  test  produces,  even  in 
a  diluted  solution  of  meconic  acid, 
a  deep  blood-red  colour  ;  and  it  is 
owing  to  the  presence  of  this  acid 
that  a  salt  of  iron  strikes  a  red 
colour  in  tincture  and  infusion  of 
opium,  as  well  as  in  all  liquids      Crystals  of  meconic  acid,  magnified 

,  ■   ■       ,  J.  ,       ^  70  diameters, 

containing  traces  of  meconate  of 

morphia,  the  effects  of  the  iron-test  with  morpliia  being  counter- 
acted by  the  presence  of  meconic  acid.  The  red  colour  of  the 
meconate  of  iron  is  not  destroyed  by  diluted  sulphuric  acid  or  by  a 
solution  of  corrosive  sublimate.  To  a  portion  of  the  diluted  sus- 
pected liquid,  a  persalt  of  iron  should  therefore  be  added.  If 
this  strikes  a  red  colotir  which  is  not  discharged  by  boiling  with 
dilute  sulphuric  acid,  it  indicates  the  presence  of  meconic  acid-. 
In  liquids  containing  tannic  acid,  e.g.  tea  or  beer,  the  action  of  this 
test  is  obscured  by  the  production  of  tannate  of  iron.  The  dark 
colour  is  removed  by  a  few  drops  of  diluted  sulphuric  acid,  and 
the  red  tint  then  appears. 

It  is  a  remarkable  fact  that  healthy  saliva  contains  a  substance 
which,  like  morphia,  decomposes  iodic  acid  (find  produces  a  blue 
colour  with  a  solution  of  starch),  while  at  the  same  time  it  gives  a 
deep  red  colour  resembling  that  produced  by  a  persalt  of  iron  in 
meconic  acid.  This  som-ce  of  error  in  analysis  was  first  brought  to 
the  knowledge  of  the  profession  by  the  evidence  giveii  at  a  trial 
in  Edinburgh  (case  of  StewaH,  1829),  in  which  the  late  Dr.  lire 
was  cross-examined  for  the  accused.  Ah  alkaliliig  sulphocyanide 
and  an  acetate  in  solution  produce  a  similar  red  colour  with  the 
iron-test  ;  but,  unlike  the  meconate,  this  colour  is  destroyed  by 
heating  the  liquid  with  two  or  three  drops  of  diluted  sulphxiric  acid. 

If  the  trial  tests  thus  indicate  in  the  supposed  opiate  mixture, 
the  presence  oi  morphia  and  meconic  acid,  the  next  step  Avill  bo 
to  separate  these  snbstances  from  the  organic  liquid. 

If  the  matter  is  solid,  it  should  be  cut  into  small  slices  ;  if 
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liquid,  evaporated  in  a  water-bath  to  an  extract  ;  and  in  either  case 
digested  with  alcohol  and  a  small  quantity  of  diluted  acetic  acid 
for  one  or  two  hours  at  a  gentle  heat.  The  liquid  portion  may  be 
strained  ofl',  pressed,  and  again  broug:ht  to  an  extract  in  a  water- 
bath.  It  may  now  be  digested  in  distilled  water  acidulated,  until 
a;ll  the  soluble  matter  is  taken  up.  The  aqueous  acid  solution  thus 
obtained  maiy  be  concentrated  and  treated  with  a  solution  of 
acetate  of  lead  until  a  precipitate  is  no  longer  produced.  The 
liquid  with  the  p}^pcipitate  should  be  boiled  and  filtered  ;  meconate 
of  lead  is  left  on  the  filter,  while  any  morpliia  passes  through 
under  the  form  of  acetate.  The  surplus  acetate  of  lead  in  the  fil- 
tered liquid  (containing  the  morphia)  should  now  be  precipitated 
by  a  current  of  sulphuretted  hydrogen  gas — the  sulphide  of  lead 
separated  by  filtration,  and  the  liquid  evaporated  at  a  gentle  heat, 
in  a  water-bath,  to  an  extract,  so  thc^t  any  sulphuretted  hydrogen 
may  be  entirely  expelled.  The  sulphide  of  lead  which  is  precipi- 
tated carries  down  with  it  much  organic  matter.  On  treating  this 
extract  Avith  alcohol,  the  acetate  of  morphia,  \i  present  in  suflicient 
quantity,  may  be  dissolved  oiit  and  tested. 

The  meconate  of  lead  left  on  the  filter  rjiay  be  decomposed  by 
boiling  it  with  a  small  quantity  of  diluted  sulphuric  acid  ;  and 
in' the  filtered  liquid  (neutralized  if  necessary  by  an  alkali)  the 
meconic  acid  may  be  easily  detected  by  the  iron-test.  This  an- 
alysis requires  care  as  well  as  some  j)ractice  in  the  operator,  in 
order  that  the  morphia  should  be  obtained  in  a  sufficiently  j)ure 
state  for  the  application  of  the  tests,  but  the  quantity  present  in 
the  liquid  may  really  be  too  small  for  separation  by  this  process. 
Other  methods  of  separation  have  been  suggested,  hnt  there  is 
none  so  effectual  in  obtaining  meconic  acid  as  that  above  described. 
Dr.  Wormley  has  found  that  by  this  process  he  was  able  to  procure 
c\'idence  of  the  presence  of  meconic  acid  and  morphia  from  a  com- 
plex organic  mixture  containing  only  one  grain  of  opium.  (*  Micro- 
Chemistry  of  Poisons,'  p.  497.)  This  would  represent  about  the 
tenth  part  of  a  grain  of  morphia,  and  the  sixteenth  part  of  a  grain 
of  meconic  acid. 

Another  method  has  been  recommended.  Thtis,  instead  of  pre- 
cipitating the  concentrated  aqueous  solution  of  the  alcoholic  extract 
with  acetate  of  lead,  a  small  quantity  of  ammonia  is  added,  and 
the  liquid  is  allowed  to  stand.  Meconate  of  ammonia  is  produced 
in  the  liquid,  and  after  a  time  morphia  is  deposited  in  a  crj^stalline  or 
amorphous  state.  If  the  deposit  is  much  coloured,  it  should  be  dis- 
solved in  a  minimum  quantity  of  hot  water,  barely  acidulated  with 
hydrochloric  acid,  and  set  aside  to  crystallize.  On  cooling  the 
liquid,  prisms  of  hydrochlorate  of  morphia,  sufficiently  pure  for 
testing,  may  sometimes  be  procured.  If  no  crystals  are  deposited, 
the  liquid  should  be  still  further  concentrated,  either  by  spon- 
taneous evaporation,  or  in  a  water-bath.  If  again  no  crystals  are 
formed,  ammonia  may  be  added,  and  the  precipitate  (if  any)  may 


MECONIC  ACID  IN  OPIATE  MIXTURES. 


then  be  tested.  It  is  better  for  tlie  purposes  of  testing  to  procure 
i\  small  quantity  of  morpliia  in  a  pure  state,  than  to  have  a  large 
quantity  in  an  impure  state.  A  very  elaborate  process,  based  on 
this  method  of  separation  by  ammonia,  has  been  described  by 
MM.  TardieuandRoussin.  ('L'Empoisonnement,' 1867,  p.  891.)  It 
consists  of  twelve  different  stages.  Tartaric  acid  is  employed  in 
place  of  the  acetic,  and  nearly  absolute  alcohol  in  place  of  recti- 
lied  spirit.  They  advise  that  morphia  should  be  obtained  in  the 
solid  state,  and  the  tests  selected  for  the  alkaloid  should  be  nitric 
acid,  a  persalt  of  iron,  and  iodic  acid.     (Op.  cit.  p.  894. ) 

The  object  of  this  process  appears  to  be  rather  tq  isolate  the 
morphia  than  the  meconic  acid.  In  order  to  deraonstrate  the  pre- 
sence of  the  latter,  the  liquid  remaining  after  the  precipitation  by 
ammonia — consisting  of  meconate  of  ammonia,  should  be  slightly 
acidulated  with  hydrochloric  acid,  and  then  treated  with  a  few 
drops  of  a  persalt  of  iron.  This  brings  out  the  deep  red  colour 
characteristic  of  the  meconate  of  iron.     (Qp.  cit.  p.  895. ) 

From  the  smaU  proportion  of  morphia  (p.  549)  and  meconic 
acid  (six  per  cent. )  contained  in  opium,  it  is  obvious  that  unless  thp 
soluble  matter  of  one  or  more  grains  of  opium  is  present,  it  will 
not  be  easy  to  separate  any  morphia  or  meconic  acid  from  an  organic 
liquid.  If  the  quantity  of  ppium  be  less  than  half  a  grain,  acetate 
of  lead  will  not  precipitate  any  perceptible  quantity  of  meconate  of 
lead,  and  it  would  require  from  one  qiiarter  to  half  a  grain  of  diy 
meconate  of  lead  to  procure  good  evidence  of  the  presence  of 
meconic  acid.  When  the  quantity  of  meconate  of  lead  is  small,  it 
should  be  placed  in  a  watch-glass,  covered  with  a  few  drops  of 
diluted  sulphuric  acid,  and  gently  warmed.  Having  allowed  time 
for  the  subsidence  of  sulphate  of  lead,  the  persalt  of  iron  may  be 
added,  and  the  change  of  colour  noticed. 

These  facts  will  explain  why  the  constituents  of  opium  are  so 
seldom  found  in  the  contents  of  the  stomach  after  death,  especially 
in  the  cases  of  infants  or  children  killed  by  this  drug.  In  the  case 
of  a  young  woman  who  died  Jive  hours  after  taking  two  ounces  of 
laudanum,  Sir  R  Christison  did  not  succeed  in  detecting  morphia 
by  any  of  the  tests.  Other  cases  of  a  similar  kind  are  mentioned 
by  him.  In  several  instances  of  poisoning  with  opium  which  have 
occurred  to  myself,  there  has  not  been  a  trace  of  meconic  acid  or 
of  morphia  in  the  contents  of  the  stomach.  In  one  instance,  a 
woman  swallowed  an  ounce  and  a  half  of  laudanum  in  beer.  In 
half  an  hour  she  was  in  a  state  of  profound  coma,  and  she  died  in 
nine  hours.  None  of  the  poison  could  be  detected  in  the  stomach  ; 
there  was  not  even  the  smell  of  opium.  In  two  cases,  which 
occurred  in  1844,  one  having  proved  fatal  in  live,  and  the  other  in 
twenty-two  hours,  there  was  not  the  least  trace  of  opium  either  by 
the  odour,  or  by  tests.  In  the  latter  case  half  an  ounce  of  the 
tincture  had  been  taken.  The  cause  of  tlie  failure  of  chemical 
evidence  on  these  occasions  is  partly  due  to  the  smallness  of  the 
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quantity  which  may  remain  in  the  body  at  the  time  of  death,  and 
partly  to  its  entire  removal  by  vomiting,  absorption,  or  digestion. 
Infants  have  been  killed  by  doses  of  opium  equivalent  to  less  than 
the  hundredth  part  of  a  grain  of  morphia  (p.  565).  To  suppose 
that  any  portion  of  morjihia  or  meconic  acid  could  be  separated 
after  death  from  the  body  of  a  child  tliat  had  survived  some 
hours  would  be  absurd  ;  yet  some  chemists,  calling  themselves 
'  toxicological  experts,'  have  shamelessly  attempted  to  deceive  the 
piiblic  by  swearing  that  no  person  could  die  of  poison,  except  the 
poison  remstined  hi,  andwfis  visibly  separable  from,  the  stomach  or 
tissues  after  death  ! 

As  tliere  ii  nb  medicine  so  frequently  preiscribed  as  opimn  in 
oi-dinary  disease;  an  analyst  must  remember  that  the  discovery  of 
a  small  quantity  in  the  stomach  is  not  sufficient  to  establish  the  fact 
of  poisoning.  It  mdj  be  the  residuary  quantity  of  an  opiate 
medicine  la^-itilly  prescribed  for  the  deceased. 

It  need  hardly  be  observed  that,  except  for  a  preliminary  trial, 
the  tests  for  mofplhia  should  not  be  applied  to  liquids  which  contain 
organic  matter.  A  decoction  of  mustard-seed  produces  with  two 
bf  the  tests — the  nitric  and  iodic  acids — changes  similar  to  those 
produced  by  mori;Jhia  ;  wliile  with  a  pcrsalt  of  iron  it  produces  a 
red  colour  resenibling  that  caused  by  meconic  acid.  An  infusion 
or  decoction  of  nux  vomica  is  reddened  by  nitric  acid,  and  there 
afe  many  common  vegetable  infusions  and  decoctions  (pimento, 
cloves,  senna,  &c.)  which  acquire  a  i'ed  or  orange  colour  when 
nitric  acid  is  added  to  them.  Again,  the  persalts  of  iron  give  a 
blueish  colour  witli  teaj  beer,  and  numerous  organic  liqiiids  con- 
taining gallic  or  tannic  acid.  Iodic  acid  is  decomposed  by  a  still 
larger  number  of  substances,  including  putrescent  animal  or  vege- 
table matter,  and  all  deoxidizing  agents.  Owing  to  an  undue  re- 
liance upon  the  tests,  as  applied  to  organic  liquids,  some  serioiis 
mistakes  have  been  already  made.  Thus,-  in  the  case  of  Major 
Fdrester,  on  whose  body  an  inquest  was  held  in  1852,  ('Legal 
Examiner,'  Oct.  9,  1852,)  ah  'analytical  chemist'  who  gave 
evidence,  deposed  tb  the  presence  of  laorphia  in  the  rectum  of 
the  deceased,  as  well  as  in  the  urine  and  thfe  blood,  on  the 
ground  chieiiy  that  sulplniric  acid  and  bichromate  of  potash  pro- 
duced a  green  colour  !  He  appears  to  have  been  utterly  ignorant 
that  sugar  and  a  large  number  of  organic  substances  will  produce  a 
similai*  colour  by  settihg  free  oxide  of  chromiurii  when  mixed  with 
sulphuric  acid  and  bichromate  of  potash  ;  and  on  tliis  fallacious 
mode  of  testing,  he  confidently  swore  that  he  fo\ind  the  two- 
thousandth  part  of  a  grain  bf  moi-phia  in  tlie  blood  ! 

Under  a  like  degree  of  raslmess,  traces  of  morphia  have  been 
fiworn  to  bo  presBnb  in  the  stomach  of  a  person  dying  of  ordinary 
disease,  in  cases  in  which  tliere  was  nbt  the  slightest  evidence  of  pos- 
sil)le  administi-ation,  and  a  total  absence  of  any  symptoms  during 
Hfe.  (See  dnte.)  p.  115;  147.)  lliesfe  rash  Opinions,  .ba,^ed  on  tlie 
alleged  presence  of  a  quantity  of  an  alkaloid  too  slnall  to  be  seen  or 
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Aveighed,  have  had  the  effect  of  damaging  the  reputation  of  medical 
men  or  of  relatives  who  attended  the  deceased.  It  is  only  recently 
that  a  lady,  the  wife  of  a  medical  gentleman,  has  been  driven  to  an 
act  of  suicide  by  such  a  charge  being  thus  made  against  her.  If 
coroners  and  lawyers  were  better  acquainted  with  scientific  pro- 
cesses, such  testimony  would  be  at  once  rejected.  ('  Guy's  Hosp. 
Eep.'  1874,  p.  467.) 


CHAPTER  59. 

PRTJSSIC  ACro.  EFFECTS   OF   THE   TAPOTTR.  — SYMPTOMS.— TASTE    AND  ODOrTl 

OF  THE  ACID.  i'ERIOD  AT  WHICH  STMPTOMS  COMMENCE. — LOSS  OF  CON- 
SCIOUSNESS AND  MXJSCULAK  POWEK. — EFFECTS  CONTRASTED  WITH  THOSK 
OF  OPIirai. — CHRONIC  POISONING.  EXTEBNAI.  APPLICATION. — APPEAR- 
ANCES AFTER  DEATH. — t'ATAL  DOSE.  TREATMENT. 

Prussic  or  Hydrgcya^tic  Acid,  owing  to  its  rapid  artd  unerring 
effects  when  taken  even  in  comparatively  small  doses,  is  one  of  the 
most  foi-midable  poisorls  with  which  we  ate  acquainted;  The  pure 
or  anhydrous  acid  requires  no  notice  here,  since  it  is  not  likely  to 
be  met  with  out  of  a  cliemical  laboratory.  The  common  acid  is  a 
mixture  of  this  pure  acid  with  water,  and  sometimes  with  alcohol. 
As  it  is  sold  in  shops,  it  varies  in  strength.  I  have  found  dif- 
ferent specimens  to  contain  from  1  "3  to  6  "5  per  cent;  of  the  strong 
acid ;  but  two  varieties  are  noV  commonly  met  with  — 1.  The 
l^russic  acid  of  the  British  pharmacopoeia,  containing  about  two 
per  cent.  ;  and,  2;  Scheele's  acid,  containing  from  four  to  five  j)er 
cent.  Owing  to  the  great  voMtility  of  prussic  acid,  it  is  rare  to 
find  two  samples  bf  uniform  strength.  In  a  case  of  pbisoning  which 
was  referred  to  me,  in  1847,  ail  acid  sold  as  Scheele's  was  found  to 
contain  only  two  per  cent.  ('Med.  Gaz.' vol.  40j  p.  171.)  The 
pharmacopoeial  acid  rarely  holds  its  due  proportion.  It  sometimes 
exceeds  and  sonietimes  falls  below  two  per  cent.  ('Pharm.  Jour.' 
Sept.  1874,  p,  192.)  This  variation  seriously  affects  the  medicinal 
and  poisonous  doses  of  the  tlVo  acids.  The  Stronger  the  acid  the 
greater  the  prdportionate  Idss  by  use  and  exposure.  A  much 
weaker  preparation  of  this  acid  should  alone  be  used  for  medicinal 
purpose.s.  The  medicinal  ddse  of  Scheele's  acid  is  from  a  minim  to 
two  minims  ;  of  the  British  pharmacopoeial  acid,  from  two  to 
eight  minims,  gradually  increased.  On  the  Continent,  the  acid  is 
met  with,  of  a  strength  rising  as  high  as  from  ten  to  twenty- five  per 
cent.  Tlie  following  is  the  percentage  strength  in  anhydrous  acid 
of  the  different  varieties  in  aqneons  solution.  Acid  of  Schrader 
(acid  of  the  Prussian  pharmacopoeia),  1 ;  British  and  United  States 
pharmacopoeia,  2  ;  Giibel,  2 '5  ;  Vauqnolin  and  Giese,  3-3;  Scheele, 
4  to  5 ;  Ittner,  10 ;  Eobiquet,  50,    Among  the  akohoiio  solutions 
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of  the  acid,— Schrader,  1-5  ;  Bavarian  pharmacopoeia,  4  ;  Duflos, 
9  ;  Pfaft;  10  ;  Keller,  25  per  cent.  The  price  at  which  the  acid  is 
sold  to  the  pxibhc  is  about  two  shillings  an  ounce. 

Poisoning  by  prussic  acid  is  frequently  the  result  of  suicide  or 
accident.  In  1837-8  there  were  twenty-seven  cases  of  poisoning  by 
this  liquid,  nearly  all  of  which  were  the  result  of  suicide.  Of  late 
years  it  has,  however,  acquired  a  fatal  celebrity  as  a  means  of 
murder!  Several  murders  have  been  perpetrated  and  several 
attempted  by  this  poison.  In  five  years,  1863-7,  there  were  151 
fatal  cases  of  poisoning  with  prussic  acid  and  cyanide  of  potassium. 

Prussic  acid  vapqur.— The  vapour  of  anhydrous  prussic  acid,  if 
respired,  would  prove  almost  instantanepusly  mortal.  Even  the 
vapour  of  the  diluted  acid  accidentally  respired  may  occasion  serious 
symptf  ins.  A  medical  practitioner,  wliilp  showing  to  some  friends 
the  efiects  of  Scheele's  prussic  acid  on  an  animal,  accidentally 
allowed  a  quantity  of  the  acid  to  fall  upon  the  dress  of  a  lady  who  was 
standing  before  a  tire.  The  poison  was  rapidly  evaporated,  and  the 
lady  was  immediately  seized  mth  dizziness,  stupor,  inability  to 
stand,  and  faintness.  The  pulse  was  feeble  and  irregular.  Brandy 
was  administered,  cold  affusion  employed,  and  the  patient  was  ex- 
posed to  a  free  current  of  air.  In  ten  njinutes  the  pulse  began  to 
improve,  and  with  the  exception  of  trembling  in  the  limbs,  the 
unpleasant  symptoms  disappeared.  I  have  known  headache  and 
giddiness  produced  by  the  vapour  from  the  small  quantities  used  in 
ordinary  chemical  experiments.  Some  caution  is  required  even  in 
smelling  a  bqttle  containing  a  strong  specimen  of  this  acid.  Chemical 
experimeiits  show  that  this  poison  is  always  in  the  act  of  escaping 
from  liquids  which  contain  it ;  and  the  quantity  evolved  and  diffused, 
depends  on  temperatjire  and  the  surface  of  liquid  exposed  to  air. 

I  am  not  aware  that  there  is  any  well- authenticated  case  of 
death  having  been  caused  by  tl^e  vapour.  The  celebrated  Scheele 
died  suddenly  wliile  making  his  researches  on  tliis  poison,  and  it 
is  alleged  that  he  was  killed  by  breathing  the  vapoui-  of  the  diluted 
acid.  In  October  1847,  a  question  arose  at  an  inquest  in  this 
metropolis  whether  the  vapour  qf  Scheele's  apid  had  caused  death. 
The  deceased  entered  a  druggist's  shop,  and  Requested  to  be  shown 
H  bottle  of  Scheele's  prussic  acid.  He  suddenly  attempted  to  snatch 
the  bottle  from  the  Ijand  of  the  assistant :  a  struggle  ensued,  dm-ing 
which  a  portion  of  the  acid  was  spilled  over  the  deceased's  face, 
and  over  the  coat  of  the  assistant.  The  deceased  ran  into  a  neigh- 
bouring shop,  and  died  in  about  a  quarter  of  an  hour.  At  the 
inquest  was  alleged  that  death  had  been  caused  by  the  vapour, 
owing  to  the  acid  having  been  spilled  over  the  deceased's  face.  Of 
this,  however,  there  \yas  no  proqf,  as  the  bodj'  Avas  not  inspected 
for  the  inquest  !  It  is  most  probable  that  the  deceased  had  swal- 
lowed a  sufficient  quantity  of  the  acid  to  cause  death. 

Dr.  Regnauld  has  reported  a  case  in  which  a  student  nearly  lost 
his  life  by  respiring  the  vapour  of  prussic  acid  as  it  escaped  from  a 
flask  in  which  he  was  preparing  the  poison.    He  lay  in  a  jjerfectly 
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insensible  state  for  many  hours.  Tliere  was  slight  lividity  of  the 
face,  the  eyelids  were  closed,  and  the  pupils  were  widely  dilated  ; 
the  breathing  was  difficult,  and  took  place  at  intervals.  The  limbs 
were  cold,  and  the  pulse  was  barely  perceptible.  The  muscles  of  the 
arms  and  legs  were  firmly  contracted,  but  there  were  no  tetanic 
convulsions.  The  patient  was  in  a  state  of  complete  coma,  and 
could  not  be  roused.  After  some  hours,  recovery  took  place,  but 
he  suffered  from  headache  and  other  symptoms.  ('Ann.  d'Hyg.' 
1852,  vol.  1,  p.  455.)  From  these  facts  there  is  no  doubt  that  the 
concentrated  vapour  if  breathed,  would  speedily  destroy  life. 

Dr.  Chanet  has  directed  attention  to  the  effects  slowly  produced 
by  prussic  acid  vapour  iipon  those  who  breathe  it  when  diffused  in 
a  very  diluted  state.  The  process  of  galvanic  gilding  and  silvering 
is  now  very  common.  Cyanide  of  potassiiun  is  used  as  a  solvent 
for  the  metals,  and  as  the  solution  is  freely  exposed  to  the  air  prussic 
acid  is  always  passing  off  in  vapour  from  its  surface.  The  evolution 
of  the  vapour  is  aided  by  warmth,  and  its  noxiops  effects  are  aggra- 
vated by  the  closeness  and  want  qf  ventilation  in  the  rooms  in.  which 
the  process  is  carried  on.  The  whole  manufactory  is  perceptibly 
infected  with  the  odour,  and  the  workmen  are  thus  cpmpelled  to 
breathe  a  poisonous  atmosphere  fpr  many  hours  together.  Dr. 
Chanet  satisfied  himself  respecting  the  diffusion  of  the  acid,  by 
j)lacing  above  the  cyanide-bath,  a  solution  of  nitrate  of  silver.  A 
white  film  of  cyanide  of  silver  was  immediately  produced  on  the 
surface.  Some  of  the  men  are  obliged  to  abandon  the  work, 
from  a  feeling  qf  illness.  The  symptoms  among  those  who 
remain  for  a  long  time  exj)psed  to  the  vapour  arp  dull  headache, 
accompanied  by  shooting  pains  in  the  forehead,  noises  in  the  ears, 
giddiness,  dizziness,  and  other  effects  indicative  of  cerebral  conges- 
tion. Then  follow  difficult  respiration,  pain  in  the  region  of  the 
heart,  a  sense  of  suffocation,  constriction  in  the  throat  and  palpita- 
tion, with  alternate  fits  of  weakness  and  somnolency.  ('  Gazette  des 
Hopitaux,'  24  Juillet  1847.)  In  trying  some  experiments  on  gal- 
vanic gilding,  a  few  years  since,  I  found  that  the  evolution  of  the 
prussic  acid  yapour  was  so  manifest  that  a  solution  of  filtrate  of  silver 
was  whitened  when  exposed  in  the  apartment  at  some  distance,  the 
whole  apparatus  was  therefore  kept  covered  pver. 

Symptoms. — This  acid  in  large  doses  is  described  as  having  a 
liot  bitter  taste  and  an  odour  resembling  that  of  bitter  almonds 
diluted.  The  time  at  which  the  symptoms  of  poisoning  commence 
in  the  human  subject  is  liable  to  great  variation  from  circumstances 
not  well  understood.  Wlien  a  l£\rge  dose  has  been  taken,  as  from 
half  an  ounce  to  an  punce  of  the  diluted  acid,  the  symptoms  usually 
commence  in  the  act  of  swallowing,  or  within  a  few  seconds.  It  is 
rare  that  their  appearance  is  delayed  beypnd  pne  or  two  minutes. 
When  the  patient  has  been  seen  at  this  stage,  he  has  been  perfectly 
insensible,  the  eyes  fixed  and  glistening,  the  pupils  dilated  and  un- 
affected by  light,  the  limbs  flaccid,  the  skin  cold  and  covered  with  a 
clammy  perspiration ;  there  is  convulsive  breathing  at  long  intervals, 
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and  the  patient  appears  dead  in  the  intermediate  periods  ;  the  pulse 
IS  imperceptible,  and  involuntary  evacuations  are  occasionally  passed. 
The  respiration  is  slow,  deep,  gasping,  and  sometimes  heaving,  or 
sobbing.  The  following  case,  communicated  to  me  by  Mr.  French, 
presents  a  fair  example  of  the  immediate  effects  of  tliis  poison  in  a 
large  and  fatal  dose  :— A  medical  man  swallowed  seven  drachms  of 
the  cbmmoii  prussic  acid.  He  survived  about  four  or  five  minutes, 
but  was  quite  insensible  when  discovered,  i.e.  about  two  minutes 
after  he  had  taken  the  poisdn.  Mr.  French  was  called  to  him 
immediately,  and  foiind  him  lying  on  the  floor  senseless.  There 
were  no  convulsions  bf  the  limbs  or  trunk,  but  a  faint  flickering 
motion  was  observed  about  the  muscles  of  the  lips.  The  breathing 
appeared  td  cease  entirely  for  some  secdrids;  it  was  then  performed 
ill  convulsive  fits,  and  the  act  of  expiration  Wa,s  remarkably  deep, 
arid  lasted  for  an  unusual  time. 

When  the  dose  is  large,  the  breath  cdmmonly  exhales  a  strong 
dddur  of  the  acid,  and  this  is  also  pei'ceptible  in  the  room.  Con- 
vulsions of  the  limbs  and  trunk,  with  spasmodic  closure  of  the 
jaws,  are  usually  met  with  among  the  symptoms  ;  the  finger-nails 
have  beeri  found  of  livid  colour,  and  the  hands  firmly  clenched. 
.  The  breathing  is  generally  convulsive,  but  when  the  coma  or 
insensibility  is  profound,  it  is  sometimes  stertorous.  This  was 
noticed  in  a  case  which  occurred  to  Sir  R.  Christison.  ('Edin- 
burgh Monthlj^  Joiu-nal,'  February  1850,  p.  97;)  It  was  also 
observed  in  the  case  of  Marconley  (Reg.  v.  Boroughs,  C.  C.  C, 
February  1857).  Stertorous  breathing  has  not  been  recorded  by 
toxicologists  as  one  df  the  usUal  symptoms  bf  poisoning  by  prussic 
acid.  In  the  inquiry  which  took  place  at  Rugeleyj  in  January 
1856,  respecting  the  death  of  Walter  Palmer,  it  was  contended  that 
the  fact  of  the  deceased  havirig  had  stertorous  breatliing  was  a  proof 
that  he  hdd  died  from  apoplexy,  and  not,  as  it  wa^  alleged,  from 
prussic  acid ;  but  the  facts  herte  recorded  show  that  such  an  inference 
is  not  justified  by  experience: 

Wheri  a  small  dose  {i.e.  about  tliirty  minims  of  a  weak  acid) 
has  been  taken,  the  persoii  has  first  felt  a  sense  of  weight  and 
pain  in  tile  head,  with  corifusion  of  intellect,  giddiness,  nausea, 
a  quick  pulse,  and  loss  of  muscular  power  ;  these  symptoms  are, 
however,  Sometimes  slow  in  ajipearing.  Voiiliting  has  been  occa- 
sionally observed,  but  it  is  more  common  to  find  foaming  or  froth- 
ing at  the  mouth,  with  sufl'usion  or  a  bloated  appearance  of  the 
face,  and  promirierlce  Of  the  eyes.  If  death  results,  this  is  preceded 
by  tetanic  sftasms,  dpisthotonos,  And  involuntai-y  evacuations. 
Vomiting  is  sometimes  the  precursdr  of  recovery.  (See  cases  in 
'  Medical  Gazette,'  vol.  36,  p.  103  ;  vol.  35,  pp.  859,  893.)  A  case 
which  occurred  to  Mr.  Bishop  ('  Pro  v.  Med.  and  Surg.  Jour.'  Aug. 
13,  1845,  p.  517)  was  rema,rkable  in  several  particulars  ;  tlie  man 
swallowed,  it  was  supposed,  forty  minims  of  an  acid  (at  three  and  a 
quarter  per  cent.),  and  was  able  to  give  an  account  of  his  symptoms. 
He  was  conscious  for  some  time  after  lie  had  taken  it,  and  he 
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recollected  experiencing  the  sensation  of  liis  jaws  becoming  gra- 
dually stiff  and  tight  against  his  wiU. 

Exercise  of  volition  and  locomotion. — One  of  the  most  marked 
eflects  of  prussic  acid  is  to  produce  insensibility  and  loss  of  muscular 
power  much  more  rapidly  than  any  other  poison.  In  some  in- 
stances, there  may  be  loss  of  consciopsness  in  a  few  seconds  ;  in 
others,  certain  acts  indicatiye  of  volition  and  Iqcoj^iotioii  may  be  per- 
formed, although  requifing  for  their  performance  several  minutes. 
This  is  one  of  the  most  imporj^ant  questions  cof^necte4  with  death 
from  prussic  acid.  In  treating  this  subject,  Dr.  Lppsdale  says 
that  a  drackqa  of  Schpele's  acjd  would  aflect  an  or^jnary  adult 
within  a  inimde  ;  and  if  the  dpse  were  three  or  ion^  dracluns,  it 
would  exert  its  influenc,e  within  ten  or  fifteen  secpnds.  "ViHien  the 
acid  is  stronger  and  the  quantity  larger,  we  are  pretty  certain  of  its 
immediate  action,  ai}d  the  consequent  annihilation  of  the  sensorial 
functions.  ('Ed.  Med.  and  Surg.  Jour.' vol.  51,  p.  50.)  A  case 
was  communicated  to  me  by  one  of  my  pupils,  v/^here  a  man  was 
found  dead  on  the  seat  of  a  water-closet ;  he  had  died  ffoni  prussic 
acid,  and  the  bottle  which  had  contained  the  p;jison  was  in  his 
pocket,  corked.  Many  similar  facts  are  recorded  which  show  that 
wliile,  as  a  gener^  rule,  insensibility  may  supervene  from  a  large 
dose  of  this  poispn  in  a  few  seconds,  a  person  may  occasionally 
retain  for  one  or  two  minutes  a  power  of  performing  certain  acts 
indicative  of  consciousness,  volition,  and  locomotion.  In  the  case 
of  Mr.  Burman,  3,  medical  man,  sensibility,  consciousness,  and  a 
power  of  swallowing  were  retained  for  tioo  minutes  after  a  large  dose 
of  prussic  acid  had  been  swallowed.  ('Lancet,'  Jan.  14,  1854.) 
The  importance  of  this  question  may  be  judged  of  by  its  bearing 
on  the  case  of  Rex  v.  Freeman,  wliich  was  tried  at  the  Leicester 
Spring  Assizes,  1829.  ('Medical  Gazette,'  vol.  8,  p.  759.)  A 
young  man,  nau^ed  Freeman,  was  charged  with  the  murder  of  Judith 
Buswell,  by  administering  to  her  prussic  acid.  The  deceased  was 
one  morning  found  dead  in  her  bed  ;  her  death  had  been  evidently 
caused  by  prussic  acid,  and  it  was  presumed  that  she  had  taken 
four-and-a-half  drachms  of  Scheele's  acid  ;  the  bottle  out  of  which 
she  must  have  drunk  it,  or  had  it  administered  to  her,  held 
an  ounce,  and  it  contained  when  found  tliree-and-a-half  drachms. 
Owing  to  the  position  of  the  body  when  discovered,  and  other 
cii'cumstaftces  connected  with  it,  it  was  inferred  that  she  could  not 
have  takep.  the  poison  herself.'  Her  body  was  lying  at  length  on 
the  bed,  the  head  being  a  little  on  one  side.  The  be4-clothes  were 
puUed  up  straight  and  smooth,  and  they  came  up  to  her  breast  ; 
her  arms  were  under  the  clothes,  and  prossed  ovpr  the  chest.  On 
turning  the  clothes  aside,  the  phial  which  contained  the  poison  was 
found  lying  on  her  right  sicje.  It  was  corked,  and  there  was  a 
piece  of  white  paper  round  it — the  leather  and  string  which  ap- 
peared to  have  gone  round  the  nec]i  of  the  bp^tle  were  in  the 
chamber- vessel.  The  medical  question  at  the  trial  was  — Could 
this  quantity  of  poison  have  been  taken,  and  the  deceased  h^v^ 
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retained  volition  and  consciousness  for  a  sufficiently  long  period  to 
have  performed  these  acts  herself  ?    Five  medical  witnesses  were 
examined,  and  the  opinions  of  four  of  these  were  strongly  against 
the  possibility  of  the  acts  having  been  performed  by  the  deceased. 
Tliis  strong  medical  opinion  was,  however,  completely  set  aside  by 
circumstances,  and  the  prisoner  was  acquitted.   All  the  acts  to  which 
the  opinion  referred,  might  be  performed  in  from^ve  to  eight  seconds  ; 
and  there  was  notliing  to  justify  the  witnesses  in  asserting  that 
under  the  above-named  dose,  all  power  would  necessarily  have 
ceased  before  this  short  period  of  time  had  elapsed.    A  similar  case, 
quoted  by  Sobernheim,  has  since  occurred  in  Germany.    A  young 
man  swallowed  four  ounces  of  an  acid  (of  four  per  cent.),  equiva- 
lent to  eight  ounces  of  the  pharmacopoeial  strength  !    He  was 
found  dead  in  bed — the  clothes  drawn  up  to  the  breast,  the  right 
arm  stretched  out  straight  beneath  the  clothes,  the  left  bent°at 
the  elbow-joint,  and  on  each  side  of  the  bed  lay  an  empty  two- 
ounce  phial.    There  was  no  doubt  of  this  being  an  act  of  suicide. 
In  this  case  more  than  three  times  as  much  acid  was  taken  as  in 
that  of  Buswell,  but  even  here  there  was  time  for  the  performance 
of  similar  acts  !    It  is  besides  much  more  difficult  to  understand 
how  the  poison  should  have  been  taken  out  of  two  plaials  than  out 
of  one.    Some  years  since  I  was  required  to  examine  a  case  of 
suicide  by  prussic  acid  in  wliich  the  facts  were  strongly  confir- 
matory of  the  views  here  expressed.    The  deceased  swallowed  three 
drachms  of  prussic  acid,  and  was  found  dead  in  bed,  the  clothes 
being  smoothly  drami  up  to  his  shoulders,  and  there  was  no  ap- 
pearance of  disorder  about  them,  nor  was  there  any  sign  of  struggling 
before  death.    On  a  chair  at  the  back  of  the  bed,  but  close  to  it, 
was  the  phial  which  had  contained  the  prussic  acid  with  the  cork 
in  it.  ('  Guy's  Hosp.  Reports,'  April  1845.)  There  could  not  be  the 
slightest  doubt  that  the  deceased  had  committed  suicide,  and  that, 
after  swallowing  the  poison,  he  had  retained  sufficient  sense  and 
power  to  perform  these  acts.    (See  also  other  cases,  '  Lancet.' 
September  1874  ;  and  June  7,  1845.)    In  death  from  prussic  acid 
the  body  is  usually  found  lying  calm  and  tranquil,  without  any  mark 
of  struggling  or  convulsions. 

Locomotion  and  muscular  exertion  are,  of  com-se,  compatible 
with  small  but  fatal  doses  of  this  poison.  In  a  case  which  oc- 
curred to  Mr.  Hicks,  a  girl  sprang  from  her  seat  after  swallowing  a 
small  dose  of  acid,  threw  her  arms  over  her  head,  gasped  for  breatli, 
and  ran  forwards  about  two  yards,  before  she  fell.  In  one,  reported 
by  Mr.  T.  Taylor,  the  man  ran  twelve  or  fourteen  paces  be'fore  he 
fell,  and  remained  insensible  for  a  space  of  four  hours — a  very 
long  duration  for  the  effects  of  this  poison  without  causing  death. 
Other  cases  have  shown  that  prussic  acid  does  not  give  rise 
to  insensibility  and  other  alarming  symptoms  so  speeclily  as  it 
was  formerly  supposed.  Mr.  Garson,  of  Stroinness,  has  reported  an 
instance  in  which  a  person,  for  medicinal  purposes,  took  at  least  a 
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teaspoonful  of  prussic  acid  (the  strength  not  mentioned)  ;  the 
symptoms,  however,  did  not  come  on  for  a  quarter  of  an  hour, 
when  the  patient  was  found  insensible.  He  recovered,  and  stated 
that  that  period  of  time  had  probably  elapsed  between  the  taking 
of  the  dose  and  the  commencement  of  the  symptoms,  and  that  he 
had  employed  himself  in  writing  during  tlie  intermediate  period  I 
('Ed.  Med.  and  Surg.  Jour.' vol.  59,  p.  72.)  See  also  a  case  by 
Mr.  Godfrey  ('Prov.  Med.  Jour.'  Sept.  25,  1844;  'Med.  Gaz.' 
vol.  40,  p.  171  ;  and  '  Guy's  Hosp.  Rep.'  Oct.  1846,  p.  490.)  The 
facts  accumulated  in  reference  to  this  question  are  now  so  numerous 
and  well  authenticated,  that  it  is  never  likely  to  become  again  a 
subject  of  doubt  or  dispute  in  a  court  of  law,  or  to  place  the  life 
of  an  accused  person  in  jeopardy. 

If  we  contrast  the  effects  of  this  poison  with  those  of  opium,  we 
shall  find  the  following  general  differences.  In  opium,  the  coma 
comes  on  gradually,  and  is  seldom  seen  until  after  the  lapse  of  a 
quarter  of  an  hour.  In  poisoning  by  prussic  acid,  coma  is  rapidly 
induced — even  in  weak  doses,  insufficient  to  prove  fatal,  this  symp- 
tom is  rarely  delayed  beyond  two  minutes.  Convulsions  may  be 
met  with  in  both  forms  of  poisoning,  but  perhaps  more  commonly 
in  poisoning  by  prussic  acid.  With  respect  to  the  occurrence  of 
this  symptom,  it  is  a  fair  question  whether  medical  jurists  have 
not  too  readily  adopted  views  from  the  results  of  experiments  made 
on  animals — not  from  observations  on  man  ;  since  in  very  few 
instances,  when  the  dose  of  poison  has  been  large,  has  the  patient 
been  seen  alive.  When  the  dose  was  small,  but  still  fatal,  con- 
vulsions have  been  sometimes  observed.  In  poisoning  by  opium  the 
pupils  are  contracted,  except  in  the  advanced  stage,  when  they  may 
be  found  dilated.  In  poisoning  by  prussic  acid  they  are  commonly 
dilated.  A  well-marked  remission  or  internussion  of  the  cerebral 
symptoms  has  been  frequently  noticed  before  death,  in  poisoning 
with  opium ;  this  has  not  been  witnessed  in  poisoning  with 
prussic  acid — the  symptoms  once  produced,  have  been  observed  to 
progress  in  severity  until  death.  In  poisoning  with  prussic  acid, 
the  case,  if  fatal,  generally  terminates  in  less  than  an  hour  ;  in 
poisoning  by  opium,  the  average  period  of  death  is  in  from  six  to 
twelve  hours.  The  time  at  which  the  symptoms  appear  after  a 
liquid  has  been  swallowed,  their  sudden  invasion,  the  almost  im- 
mediate loss  of  sensibility,  and  the  odour  of  the  breath  would, 
imder  ordinary  circumstances,  suffice  to  establish  a  clear  distinction 
between  the  effects  of  the  two  poisons. 

A  question  has  arisen,  whether  prussic  acid  is  an  accumulative 
poison  ;  i.e.  whether,  after  having  been  taken  in  small  doses  and 
at  short  intervals  without  apparent  mischief,  it  may  by  accumula- 
ting in  the  blood,  suddenly  give  rise  to  all  the  effects  of  poisoning, 
either  on  a  repetition  of  the  same  dose,  or  by  a  slight  increase  in 
quantity.  ('  Ed.  Med.  and  Surg.  Jour.'  vol.  51,  p.  49.)  There  are  no 
facts  to  support  this  theory.    The  cases  are  explicable  on  the  sup- 
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position  that  medicinal  doses  have  been  given  at  intervals  too  short 
for  complete  elimination. 

Effects  of  external  application.— Prnaaic  acid  is  said'to  act  throu<^h 
a  wounded  portion  of  skin.  Sobernheim  mentions  the  case  of  an 
apothecary  at  Vienna,  who  died  in  an  hour  from  the  entrance  of 
the  poison  into  a  woimd  in  the  hand,  produped  by  the  breaking  of  a 
glass  vessel  in  which  it  was  contained.  It  is  also  said  to  act 
through  the  unbroken  skin  ;  but  this  does  not  ajipear  to  be  the 
case  with  the  common  diluted  acid.  The  apid  would' 4oubtless  pro- 
duce all  the  effects  of  poispnipg,  if  applipd  to  an  idcerated  or  any 
higlily  absorbing  surface.  It  has  bepn  found,  in  experiments  on 
animals,  that  tlie  poison  acts  with  tl^e  same  rapidity  and  certainty 
on  applying  it  to  the  mucous  membrane  of  the  conjiujptiva,  rectum 
or  vagina,  as  when  swallowed.  ('Prov.  Trans.'  N,  S,  vol.  3,  p. 
84.) 

Appearances  after  death.— Th.e  body  when  .8ee^  after  death 
often  exhales  the  odour  pf  prussic  acid  ;  but  if  it  has  remained  ex- 
posed before  it  is  seen,  and  if  it  has  been  exposed  to  the  open  air  or 
in  a  shower  of  rain,  the  pdour  njay  not  be  perceptible  ;  again,  the 
odour  may  be  poncealed  by  tobacco-smoke,  peppermint,  or  other 
powerful  odouj's.  In  a  case  in  which  a  person  pqisoned  liimself 
with  two  ounces  of  the  acid,  and  his  body  was  examined  twenty- 
eight  hours  after  deat|i,  the  v!^,pour  of  prussic  acid  which  escaped 
on  opening  the  stomach  was  sp  powerful  that  the  iuspectprs  were 
seized  with  dizziness.  In  cases  of  suicide  or  accicjent,  the  vessel 
out  of  which  the  poison  had  been  taken  will  commonly  be  found 
near;  but  there  is  nothing  to  preclude  the  possibility  of  a  person 
tlirowing  it  from  liitn  in  the  last  act  pf  life,  or  even  cpncealing  it  if 
the  symptoms  should  be  delayed.  (See  case  by  Cluistison,  p. 
298.)  Owing  to  the  great  volatility  of  the  poison,  the  vessel,  if 
left  uncorked,  may  not  retain  the  odpur  when  found.  Putrefac- 
tion is  said  to  be  accelerated  in  these  pases  ;  Jsut  from  what  I  have 
been  able  to  collect,  there  seems  to  b^  np  ground  for  tliis  opinion 
('Prov.  Med.  Jour.' July  30,  1845.) 

Externally,  the  skin  is  commonly  livid,  or  is  tinged  of  a  "idolet 
colour  ;  the  nails  are  blue,  the  fingers  clenched,  and  the  toes  con- 
tracted ;  the  jaws  firmly  closed,  with  foam  or  fj.'oth  about  the  mputh, 
the  face  often  pallid,  but  sometimes  bloated  and  swollen,  and  the 
eyes  have  been  observed  to  be  wide  open,  fixed,  glassj',  very  promi- 
nent and  glistening,  and  the  pijpils  dilated  ;  but  a  similar  condi- 
tion of  the  ej^es  has  been  observed  in  other  kinds  of  violent  death. 
Internally,  the  venous  system  is  gprged  with  dark-coloiu-ed  liquid 
blood  ;  the  stomach  and  intestines  may  be  in  then-  natural  state  ; 
but  in  several  instances  they  have  been  found  more  or  less  congested. 
The  mucous  membrane  of  the  stomach  of  a  dpg  which  died  in  a 
few  minutes  from  a  dose  of  three  drachms  of  Scheele's  acid,  was 
intensely  reddened  throughout,  presenting  the  appearance  met  with 
in  cases  of  arsenical  poisoning.  In  a  large  number  of  experiments 
upon  dogs,  the  late  Mr.  Nunneley  found  generally  a  congested  con- 
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dition  of  the  mucous  membrane  of  the  stomach  ;  if  empty  at  the 
time  the  poison  was  taken,  this  oi"gan  was  found  mucli  contracted, 
and  of  a  brick- red  colour.  This  appearance  of  congestion  was  ob- 
served on  the  mucous  membrane  of  the  vagina,  the  rectum,  and 
conjunctiva,  when  the  acid  was  applied  to  these  parts.  ('  Pro  v. 
Trans.'  N.  S.  vol.  3,  p.  79.)  Redness  of  the  stomach  was  noticed 
in  the  cases  of  the  Parisian  epileptics.  ('  Ann.  d'Hyg.'  1829,  vol. 
1,  p.  507  ;  also  in  a  case  which  occurred  at  Gruy's  Hospital  under 
Dr.  Hodgkin.)  The  late  Dr.  Geoghegan,  of  Dublin,  communicated 
to  me  the  particulars  of  a  case  in  which  the  redness  of  the  mucous 
membrane  was  well  marked.  I^  April  1847,  a  healthy  man,  aet. 
30,  swallowed  a  large  dose  of  prussic  acid.  He  w:as  afterwards 
found  dead  in  his  bed.  The  body  was  inspected  in  five  hoiirs  ; 
rigidity  had  then  commenced,  and  there  was  some  warmth.  The 
face  was  pale,  the  eyes  were  half  clqsed,  not  presenting  any  remark- 
able brilliancy  or  prominence,  and  there  was  great  dilatation  of  the 
pupils.  The  mouth  was  closed,  and  no  froth  issued  from  it.  The 
abdomen  was  the  only  cavity  exarqined.  The  muscles  were  red, 
and  gave  out,  on  section,  a  good  deal  of  fluid  blood,  which  had  a 
strong  odour  of  prussic  acid  ;  the  odour  qf  the  poison  was  also  per- 
ceptible in  the  abdomen.  About  eight  ounces  of  a  thick  farinaceous 
mass  were  found  in  the  stomach  ;  the  odour  of  prussic  acid  was 
very  perceptible  in  this  organ,  but  it  was  mixed  with  that  of  rancid 
food.  The  mucous  membrane  had  everywhere,  except  at  the 
greater  end  and  i^osterior  wall,  a,  vivid  inflammatory  redness  of  a 
well-marked  character,  and  it  was  covered  with  a  layer  of  viscid 
mucus  to  a  considerable  extent.  This  membrane,  even  after  it 
had  been  washed  three  times  in  water,  gave  out  a  strong  odoiu'  of 
prussic  acid.  In  a  case  which  I  examined  in  May  1850,  in  which 
death  had  been  caused  by  a  large  dose  of  the  acid,  there  was  a 
generally  congested  state  of  the  mucous  membrane  of  the  stomach. 
I  am  indebted  to  Mr.  Blaker,  of  Lewes,  for  an  account  of  the 
appearances  in  the  body  of  a  medical  student  who  destroyed  him- 
self in  March  1860,  by  swallowing  about  one  drachm  of  Scheele's 
acid.  He  was  found  in  a  state  of  collapse  and  breathing  heavily, 
in  about  half  a  minute  froni  the  time  at  which  he  was  last  seen. 
He  died  in  twenty  minutes.  The  coats  of  the  stomach  were  greatly 
congested  towards  the  cardiac  end.  The  minute  vessels  through- 
out were  filled  with  dark  blood,  and  there  were  some  spots  of 
efiiised  blood  beneath  the  mucous  coat.  The  intestines  were  highly 
congested,  the  small  vessels  being  visible  all  over  the  coats. 
There  was  no  congestion  of  the  membranes  of  the  brain.  Dr. 
Frank  has  recorded  the  appearai^ces  in  two  cases  which  fell  under 
his  notice.    (Horn's  '  Vierteljahrsschrift,'  18G8,  vol.  2,  p.  179.) 

Tn  a  case  which  occurred  to  Casper,  the  liver,  kidneys,  and  the 
large  veins  of  the  abdomen  and  chest,  as  well  as  the  lungs,  were 
filled  with  dark  fluid  blood  ;  there  was  a  small  quantity  in  the'  right 
ventricle,  while  the  brain  and  its  membranes  were  bloodless. 
There  were  red  patches  on  the  stomach  and  oesophagus.  (Casper 
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'  Ger.  Med.'  vol.  1,  p.  432.)  Congestion  of  tlie  brain  and  its  mem- 
branes, of  the  lungs,  heart,  mucous  membrane  of  the  stomach  and 
bowels,  of  the  liver,  spleen,  and  kidneys,  have  been  found  more  or 
less  in  different  cases,  but  there  is  no  constancy  or  uniformity  in 
the  appearances  ;  and,  but  for  the  presence  of  the  well-known  odour 
of  the  poison,  there  would  have  been  in  some  cases  no  suspicion  of 
the  cause  of  death.  The  odow  of  the  poison,  if  not  observed  in 
the  body,  is  generally  perceptible  in  the  stomach  for  several  days 
after  death,  unless  the  quantity  of  poison  is  small,  and  it  is  mixed 
up  with  other  strongly  smelling  substances.  If  death  has  been 
rapid,  the  dose  large,  and  the  inspection  recent,  as  in  the  case  just 
related,  all  the  cavities,  as  well  as  the  blood,  have  the  odour. 

Besides  the  appearances  above  described,  the  brain  and  lungs 
have  been  found  congested,  although  not  invariably.  The  blood  is, 
in  some  instances,  quite  liquid,  in  others  thick  and  semi-coagulated. 
(Heller's  'Archiv.'  vols.  1,  2,  1845,  p..  143.)  In  most  cases  this 
liquid  has  been  found  of  a  very  dark  colour,  in  a  few  red,  and  in 
other  cases  again  of  a  violet  or  pinkish  hue. 

After  this  description  of  the  appearances  met  with  in  death  from 
a  large  dose  of  the  poison,  it  may  be  proper  to  state  those  found  in 
the  body  of  a  woman  killed  by  the  smallest  dose  of  prussic  acid  yet 
known  to  have  destroyed  life.    The  inspection  was  made  ninety 
hours  after  death.     The  teeth  were  clenched,  and  some  froth 
was  still  adhering  to  the  mouth  ;  the  face  was  of  a  dusky  red  hue, 
and  the  whole  of  the  depending  part  of  the  body  of  a  dark  pm-ple 
or  violet  colour  :  it  had  very  much  the  appearance  of  the  body 
of  a  person  who  had  died  from  asphyxia.    The  dura  mater  and 
sinuses  were  much  congested,  and  the  whole  of  the  substance  of 
the  brain  was  dotted  with  blood,  which  was  fluid  and  vary  black  ; 
the  ventricles  were  empty,  and  the  plexus  choroides  pale  and 
bloodless  ;  but  no  odour  of  prussic  acid  was  perceptible.  On 
opening  the  chest,  the  odour  was  more  plainly  perceived  than 
in  any  other  part  of  the  body  ;  the  lungs  were  much  congested,  but 
otherwise  healthy  ;  the  right  ventricle  of  the  heart  was  distended 
with  fluid  black  blood.    The  stomach  contained  four  ounces  of  a 
liquid  smelling  strongly  of  prussic  acid ;  its  lining  membrane  was 
healthy,  with  the  exception  of  a  small  patch  of  redness  near  the 
cardiac  orifice  ;   but,  as  the  deceased  had  suffered  from  gastric 
symptoms,  this  may  have  been  owing  to  disease,  and  not  to  the 
action  of  the  poison.    The  liver,  gall-bladder,  and  kidneys  were 
healthy,  except  that  the  latter  were  congested,  and  had  a  dark 
pinkish  hue.    ('  Med.  Gaz.'  vol.  36,  p.  460.) 

Fatal  Dose. — The  smallest  dose  of  this  acid  which  is  reported 
to  have  caused  death,  was  in  a  case  which  occurred  to  Mr.  Hicks. 
('Med.  Gaz,' vol.  35,  p.  896.)  A  healthy  adult  woman  died  in 
twenty  minutes  from  a  dose  equivalent  to  niiie-tenths  of  a  grain  of 
anhydrous  prussic  acid.  This  was  equivalent  to  about  twenty  graim 
of  Scheele's  acid.  In  a  case  reported  by  Mr.  T.  Taylor  ('  Med: 
Gaz.'  vol.  36,  p.  104)  a  stout  healthy  man  swallowed  this  dose,  i.e. 
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nine-tenths  of  a  grain,  by  mistake,  and  remained  insensible  for/o!fr 
hours,  when  he  vomited,  and  began  to  recoA'er.    The  vomited  mat- 
ters had  no  odour  of  the  ]3oison,  showmg  that,  if  not  concealed  by 
other  odours,  the  whole  of  tiie  acid  must  have  been  absorbed.  He 
had  a  very  narrow  escape  of  his  life.    Dr.  Banks  has  j)ublished  a 
case  in  which  a  woman  recovered  after  swallowing  thirty  drops  of 
l^russic  acid.  ('  Ed.  Med.  and  Sui'g.  Jovir.'  vol.  48,  p.  44.)  The  largest' 
dose  from  which  an  adult  has  recovered,  was  jarobably  in  a  case 
which  has  been  reported  by  Mr.  Burman.    ('Lancet,'  Jan.  14, 
1834.)    His  father,  tet.  60,  of  a  strong  constitution,  took  by  mis- 
take a  drachm  of  prussic  acid,  equivalent  to  2'4  gxainsof  anhydrous 
acid.    In  a  few  seconds  he  perceived  the  mistake,  and  swallowed 
half  an  ounce  of  aromatic  spirits  of  ammonia  with  a  little  water. 
Four  minutes  after  taking  the  poison,  cold  affusion  was  employed, 
and  sulphate  of  iron  and  spirit  of  ammonia  were  administered. 
Vomiting,  with  convulsive  shuddering  and  insensibility,  took  j)lace. 
In  twenty  minutes  consciousness  returned,  and  fifteen  minutes 
later  he  was  able  to  walk  upstairs  to  bed.    He  perfectly  recovered, 
but  in  the  absence  of  the  early  treatment  resorted  to,  it  is  most 
probable  that  he  would  have  died.    Sir  R.  Christison  has  reported 
in  the  '  Edinburgh  Monthly  Journal '  (Feb.  1850,  p.  97)  the  case 
of  an  adult  who  recovered  after  taking  a  dose  equivalent  to  a  grain 
and  a  half  or  two  grains  of  anhydrous  acid.    The  treatment  con- 
sisted in  the  evacuation  of  the  stomach  by  the  stomach-pump,  and 
in  poiiring  a  current  of  cold  water  on  the  head.    The  symptom^ 
were  such  that  the  man  would  have  died,  but  for  immediate  treat- 
ment.   It  is  a  remarkable  fact  that  in  this  case  no  bottle  or  vessel 
could  be  found  in  the  room,  or  under  the  window.    The  patient 
hastily  summoned  his  wife  one  evening,  told  her  that  he  had  taken 
prussic  acid,  and  immediately  fell  down  senseless  on  a  sofa,  without 
either  cry  or  convulsion,  but  drawing  his  breath  deeply,  forcibly, 
and  slowly.    He  recovered  in  about  three  hours,  but  had  an  unusual 
disposition  to  sleep,  even  on  the  following  day.    Another  remark- 
able case  of  recovery  from  a  dose  nearly  as  large  occurred  to  Mr. 
Bishop.    ('Prov.  Med.  Jour.'  Aug.  13,  1845.,  p.  517.) 

From  the  facts  hitherto  observed,  we  shall  not  be  wi'ong  in  as- 
suming that  abo^d  twenty  grains  of  Scheele's  acid,  at  five  per  cent, 
(equal  to  one  gram  of  anhyd/)-ous  acid),  or  an  equivalent  portion  of 
another  acid,  would  commonly  suffice  to  destroy  tlie  life  of  an  adult. 
This  I  believe  to  be  the  nearest  approach  that  we  can  make  to  the 
Kmallest  fatal  dose.  In  Reg.  v.  B')dL,  tried  at  Lewes  Autumn  Assizes, 
1860,  a  question  arose  resjjecting  the  minimum  fatal  dose  of  tliis 
poison.  The  accused,  a  young  medical  man,  was  charged  with  the 
manslaughter  of  his  mother,  a  woman,  set.  66.  He  had  prescribed 
for  her  prussic  acid  to  relieve  sickness.  He  procured  for  her  a 
bottle  of  Scheele's  acid,  said  to  contain  one  drachm.  He  adminis- 
tered four  minims  to  deceased  in  the  morning,  and  it  api^eared  to 
benefit  her.  In  the  evening  he  gave  her  another  dose,  amount- 
ing, according  to  his  statement,  to  '  seven  drops.'    The  deceased 
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■went  upstairs,  became  insensible,  and  died  in  a  few  minutes.  When 
tlie  bottle  was  examined,  twenty-five  minims  remained  in  it  ;  hence 
thirty-five  minims  were  alleged  to  be  missing,  but  the  druggist  who 
sold  the  acid  poured  out  the  quantity  conjecturaUy,  and  the  bottle 
was  found  to  have  a  broken  cork.  The  strength  of  the  acid  had  not 
been  determined.  Under  these  circumstances,  the  prisoner  was 
acquitted.  In  this  case  the  Court  desired  to  know  the  relation  of 
drops  to  minims,  but  no  satisfactory  answer  could  be  given.  The 
size  of  a  drop  materially  depends  on  the  nature  of  the  liquid,  the 
mouth  of  the  bottle,  and  the  rapidity  of  the  measurement.  Seven 
drops  of  Scheele's  acid  dropped  from  a  small  phial  measured  seven 
minims.  There  can  be  no  doubt,  in  the  above  case,  that  the  poison 
caused  death,  and  unless  we  assume  that  seven  drops  or  minims  will 
destroy  life,  which  is  not  probable,  the  deceased  must  have  taken  a 
much  larger  dose  than  the  accused  had  intended. 

Period  at  which  death  takes  place. — When  the  dose  is  two 
drachms  and  upwards,  we  may  probably  take  the  average  period  for 
death  at  from  two  to  ten  minutes.  In  Mr.  Hicks's  case,  twenty  grains 
of  Scheele's  acid  destroyed  Uf  e  in  twenty  minutes.  It  is  only  when  the 
dose  is  just  in  a  fatal  proportion,  that  we  find  a  person  survive  from 
half  an  hour  to  an  hour.  In  this  respect,  death  by  prussic  acid  is 
like  death  by  lightning  ;  the  person  in  general  either  dies  speedily 
or  recovers  altogether.  According  to  Dr.  Lonsdale,  death  has 
occurred  in  man  as  early  as  the  second,  and  as  late  as  the  forty-fifth 
minute.  But  although  death  does  not  commonly  ensue  untU  after 
the  lapse  of  a  few  minutes,  sensibiHty  and  muscular  power  may 
cease  in  a  few  seconds. 

While  it  may  be  said  that  those  who  survive  an  hour  have  a 
good  chance  of  recovery,  death  may  still  occur  from  this  poison  after 
the  lapse  of  a  longer  time.  In  a  case  which  occurred  to  Dr.  Fagge, 
a  man  swallowed  a  drachm  and  a  half  of  the  acid.  He  became 
rapidly  insensible,  but  did  not  die  for  an  hour  and  a  half.  ('  Guy's 
Hosp.  Rep.'  1869,  p.  259.) 

Tbeatment.  — Cold  affusion  to  the  head  and  spine  has  been  found 
the  most  efficacious  mode  of  treatment.  In  a  case  that  occurred  to 
Dr.  Banks,  a  girl  took  by  mistake  in  medicine,  thirty  minims  of 
prussic  acid.  Immediately  afterwards  she  sprang  up  convulsively 
from  her  seat,  and  fell  senseless.  Her  teeth  were  firmly  set,  and 
her  eyes  staring  and  fixed.  Stimulants  failed  to  rouse  her  ;  the 
limbs  were  flaccid  ;  the  pupils  dilated,  and  she  was  wholly  insen- 
sible ;  the  respiration  was  slow,  and  the  pulse  scarcely  perceptible. 
A  stream  of  cold  water  from  a  pitcher  was  allowed  to  fall  from  some 
height  on  the  region  of  the  spine.  In  a  minute  she  began  to  move, 
and  became  convulsed  ;  her  symptoms  abated,  and  in  a  few  hours 
she  was  quite  collected.  She  recovered  in  a  few  days  ;  but  there  is 
hardly  a  doubt  that  she  would  have  died,  had  she  not  been  thus  early 
treated.  ('  Ed.  Med.  and  Surg.  Joiu-.'  vol.  48,  p.  44.)  In  another 
case  of  recovery,  cold  affusion  was  successfully  resorted  to  at  a  later 
period.    ('  Med.  Gaz.'  vol.  3G,  p.  104  ;  see  also  '  Prov.  Med.  Jour. 
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March  5,  1845,  p.  153,  and  '  Ed.  Med.  and  Surg.  Jour.'  vol.  59,  p. 
72.)  The  vapour  of  animonia  may  be  cautiously  ap]Dlied  to  the 
nostrils,  and  stimulating  liniments  by  friction  to  the  chest  and 
abdomen  ;  but  unless  the  dose  is  small,  and  the  patient  is  seen 
early,  there  can  be  little  hope  of  benefit  from  any  treatment. 

Internal  remedies  appear  to  be  of  no  service.  The  blood  is 
speedily  poisoned,  and  no  chemical  antidote  can  reach  this  liquid  to 
counteract  the  effects  of  the  poison.  If  the  power  of  swallowing 
remains,  an  emetic  may  be  given,  the  stomach-pump  used,  or  the 
throat  irritated,  to  clear  the  stomach  of  any  residuary  poison. 

In  Beg.  v.  Belaney  (Cent.  Crim.  Court,  Aug.  1844),  a  question 
arose  respecting  the  proper  mode  of  treating  cases  of  poisoning  by 
prussic  acid.  The  prisoner  was  a  surgeon,  and  he  was  charged  witla 
the  mm-der  of  his  wife,  who  died  in  his  presence  from  the  effects,  of 
a  large  dose  of  prussic  acid.  The  medical  facts  in  the  case  were 
very  simple.  There  could  be  no  doubt  that  the  poison  had  been 
taken,  and  that  it  was  the  caiise  of  death.  The  nature  of  the 
symptoms,  their  rapid  and  fatal  course,  and  the  detection  of  the 
poison  in  large  quantity  in  the  stomach,  rendered  these  conclusions 
absolutely  certain.  Again,  there  was  no  doubt  that  the  poison  had 
been  administered,  either  intentionally  or  unintentionally,  by  the 
prisoner,  i.e.  that  it  was  through  Ms  act,  either  criminal  or  inno- 
cent, that  the  poison  was  placed  within  reach  of  the  deceased,  and 
under  circumstances  which  woiild  render  it  not  improbable  that  she 
would  swallow  it  by  mistake.  It  was  placed  in  a  common  drinking- 
glass  in  the  bedroom  in  which  she  was  lying,  the  prisoner  being  at 
the  time  in  an  adjoining  room.  He  accounted  for  this  strange  con- 
duct by  saying  that  he  was  in  the  habit  of  using  prussic  acid  medi- 
cinally ;  that  he  broke  the  bottle  in  trying  to  remove  the  stopper  ; 
and,  in  order  to  save  the  contents,  collected  the  acid  in  a  tumbler 
or  glass,  such  as  is  used  for  drinking  water !  His  attention  was 
called  off,  and  he  went  into  an  adjoining  room,  without,  as  itwoiUd 
appear,  making  any  remark,  or  cautioning  his  wife  respecting  the 
poison  placed  in  the  tumbler,  and  within  her  reach  ! 

The  presumption  of  criminality,  under  such  circiunstances,  had 
no  direct  relation  to  medical  evidence  ;  it  was  a  question  to  be 
decided  by  the  jury  from  the  facts  proved.  The  medical  evidence 
had,  however,  two  important  bearings  :  1,  the  plan  of  treatment 
which  should  be  adopted  in  such  an  emergency  by  a  medical  man  ; 
2,  the  exact  period  at  which  insensibility  and  loss  of  consciousness 
.supervene  in  cases  of  poisoning  by  prussic  acid.  The  prisoner,  on 
finding  that  his  wife  had  swallowed  the  poison,  called  for  assistance, 
but  did  not  at  the  time  state  the  real  cause  of  the  symptoms  ;  al- 
though it  came  out  in  evidence  that  he  must  have  known  that'  the 
deceased  had  swallowed  prussic  acid.  He  caused  her  feet  and  hands 
to  be  put  into  hot  water,  and  tallced  of  bleeding  her  ;  but  said  it 
was  of  no  use,  as  circulation  had  ceased  ('  she  had  no  pulse').  He 
told  the  first  witness,  who  came  to  her,  that  '  she  would  not  come 
to— it  was  a  disease  of  the  heart,  and  that  her  mother  had  died  just 
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like  it  nine  months  ago.'  Bnt  it  was  subsequently  proved  that  the 
prisoner  had  himself  r  egistered  the  cause  of  death  in  the  mother  as 
bilious  fever  !  The  late  Dr.  A.  T.  Thomson,  who  gave  evidence  at 
the  trial,  was  questioned  upon  the  usual  remedies  in  such  cases, 
which  he  stated  to  be — cold  aflfusion,  ammonia,  and  stimulants  ; 
and  very  properly  expressed  an  opinion,  that  what  had  been  done 
by  the  prisoner  could  be  of  no  benefit  whatever.  The  jury  acquitted 
the  prisoner.  The  verdict  did  not  proceed  from  any  defect  in  the 
medical  evidence  ;  the  cause  of  death  was  clear,  and  it  was  for  the 
jury  to  determine  the  value  of  the  moral  and  circumstantial  evidence 
against  the  prisoner  as  the  alleged  administrator.  Of  these  circum- 
stances, which  were  exceedingly  strong,  it  is  here  unnecessary  to 
sj^eak  ;  but  the  learned  judge  and  the  jury,  in  the  opinion  of  most 
persons,  tpqk  a.  vgry  lenient  view  of  them. 


CHAPTER  60. 

PRTJSSIO    ACID. —  CHEMICAL    ANALYSIS. — THE    SILVER,    IRON,    AND  STTLPHTTR- 

TESTS   APPLIED    TO   THE   LIQUID    AND   VAPOUR.  DETECTION    IN  ORGANIC 

LIQUIDS  WITHOUT  DISTILLATION.^ — PROCESS  BY  DISTILLATION.  DETECTION 

IN  THE  TISSUES. —  IN    THE    DEAD   BODY.  CHANGES   PRODUCED    IN  IT  BY 

PUTREFACTION.  QUANTITATIVE  ANALYSIS. 

CHEMICAX  AJSTALYSIS. 

Prussic  ACID  is  a  limpid  colourless  liquid.  Its  specific  gravity, 
when  its  streng-th  ranges  from  2  to  5  per  cent,  of  anhydrous  acid,  is 
0'998.  It  is,  therefore,  just  barely  lighter  than  water,  but  it  readily 
mixes  with  water  and  alcohol  in  all  proportions.  It  has  a  faint  acid 
reaction  ;  if  litmus  paper  is  strongly  reddened  by  it,  the  presence 
of  sulphuric  or  of  some  foreign  acid  may  be  suspected.  It  is  some- 
times thus  acidulated  for  the  purpose  of  preserving  it.  Its  vapour 
has  a  peculiar  o(io«r  which,  when  the  acid  is  concentrated,  although 
not  at  first  perceptible,  is  sufficient  to  produce  giddiness,  insensi- 
bility, and  other  alarming  symptoms.  It  was  at  one  time  supposed 
that  the  odour  might  be  present  in  cases  in  which  it  would  be  im- 
possible to  detect  the  poison  by  chemical  processes,  and  instances 
of' this  are  given  by  Orfila  ('  Ann.  d'Hyg.'  vol.  1,  p.  489)  ;  by  Dr. 
Lonsdale  ('  Ed.  Med.  and  Surg.  Jour.'  vol.  51,  p.  52),  and  by  Dr. 
Christison  (Op.  cit.  1854,  pp.  760,  774).  Improved  methods  of 
research  have,  however,  shown  that  the  acid  may  be  detected  in 
cases  in  which  the  odour  is  not  perceptible,  as  well  as  in  those  in 
which  it  may  be  concealed  by  other  odours. 

In  Bex  V.  Donellan  (Warwick  Lent  Assizes,  1781),  there  was  no 
chemical  evidence  of  the  nature  of  the  poison,  but  the  odour  of 
bitter  almonds  was  plainly  perceived  by  one  witness  in  the  draught 
administered  to  the  deceased  ;  and  this  fact,  coupled  with  the 
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symptoms,  tlie  rapid  death,  and  the  moral  circumstances  of  the  case, 
left  no  reasonable  doiibt  that  prussic  acid  contained  in  laurel  water 
was  the  cause  of  death.  It  was  a  question  in  Belaney's  case  (p.  597), 
how  far  the  odour  of  prussic  acid  was  likely  to  be  concealed  when 
the  poison  was  mixed  with  a  saline  solution  (sulphate  of  magnesia). 
From  experiment,  I  have  not  found  tliat  this  causes  any  other 
difference  than  mere  dilution  with  an  equal  quantity  of  water. 
Prussic  acid  is  constantly  and  rajaidly  evolved  from  all  soKds  and 
fluids  which  contain  it,  but  the  evolution  appears  to  be  slow  in  pro- 
portion to  the  degree  cf  dilution. 

Its  vapour  is  so  diffusible  that  it  readily  traverses  by  osmosis 
all  porous  membi-anes,  and,  in  reference  to  viscera  or  organic  liquids 
supposed  to  contain  the  poison,  unless  they  are  at  once  seciu?ely 
conlined  in  well-stoppered  glass  vessels,  it  will  rapidly  escape.  It 
traverses  the  walls  of  the  stomach,  and  is  soon  Ipst.  The  tests 
which  are  best  adapted  for  the  detection  of  this  poison,  either  in 
liquid  or  vapour,  are  equally  applicable  to  the  concentrated  or  diluted 
acid,  so  far  as  the  detection  of  the  vapour  is  concerned,  whether  it 
is  pure  or  mixed  with  organic  matter.  In  the  simple  state,  the 
tests  are  three  in  number — ^the  Silver,  the  Iron,  and  the  Sulphur 
tests. 

1.  Hie  Silver-test.  Nitrate  of  Silver. — This  yields,  with  prussic 
acid,  a  dense  white  precipitate,  speedily  subsiding  in  heavy  clots  to 
the  bottom  of  the  vessel,  and  leaving  the  liquid  almost  clear.  The 
precipitate  is  identified  as  cyanide  of  silver  by  the  following  proper- 
ties :—a.  It  is  insoluble  in  cold  nitric  acid  ;  but  when  drained  of 
water,  and  a  sufficient  quantity  of  strong  acid  is  added,  it  is  easily 
dissolved  on  boiling,  b.  It  evolves  prussic  acid,  when  digested  in 
hydrochloric  acid.  c.  The  precipitate,  when  ivell  dried,  and  heated 
in  a  small  reduction-tube,  yields  cyanogen,  which  may  be  burnt  as 
it  issues,  producing  a  rose-red  flame  with  a  blue  halo.  This  is  a 
well-juarked  character,  and  at  once  identifies  the  acid  which  yielded 
the  precipitate  as  prussic  acid.  By  this  property,  the  cyanide  is 
eminently  distinguished  from  all  the  other  salts  of  silver.  In  the 
employment  of  tlie  silver-test  for  the  detection  of  the  vapour  of  the 
pojson,  we  place  a  few  drops  of  the  silver  solution  in  a  watch-glass, 
and  invert  it  over  another  watch-glass  or  beaker  containing  the  sus- 
pected poisonous  liquid.  Cyanide  of  silver,  indicated  by  the  for- 
mation of  ah  opaque  white  film  in  the  solution,  is  immediately 
produced,  if  only  in  a  moderate  state  of  concentration.  One  drop 
of  a  diluted  acid  containing  less  than  l-50th  of  a  grain  of  the  anliy- 
drous  acid  produces  speedily  a  visible  eflect.  When  the  prussic 
acid  is  more  diluted,  a  few  minutes  are  required  ;  and  the  opaque 
film  begins  to  show  itself  at  the  edges  of  the  silver  solution.  In 
tliis  case  the  action  may  be  accelerated  by  the  heat  of  the  hand.  If 
the  vapour  is  allowed  to  reaclithe  nitrate  of  silver  gradually,  and  is 
much  diluted  with  air,  then  instead  of  an  opaque  film  of  cyanide  of 
silver,  crystals  well  defined  under  the  microscope  will  be  slowly 
produced,  and  these  will  constitute  an  additional  proof  of  the  pre* 
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senee  of  the  acid  in  a  state  of  vapour.  As  shown  in  the  annexed 
illustration  (fig.  57),  these  crystals  have  the  form  of  slender  prisms 

with  oblique  terminations.  Tliey 
often  hang  together  in  groups,  and 
generally  require  a  higli  magnifying 
power  to  render  them  visible. 

2.  T]ie  Iron-test— The  object  of 
the  application  of  this  test  is  the 
production  of  Prussian  blue.  We  add 
to  a  small  quantity  of  the  suspected 
poisonous  liquid,  a  few  drops  of  a 
solution  of  potash  and  of  green  sul- 
phate of  iron.  A  dirty  green  or 
brownish  precipitate  falls ;  on  shaking 
this  for  a  few  minutes,  and  then  add- 
ing diluted  hydrochloric  or  sulphuric 
acid,  the  liquid  becomes  blue  ;  and 
Crystals  of  cyaiiid.  oi  silver  from  tne  Prussian  blue,   of  its  well-known 

aTtersf™^°''^'°'^^°^''^^^*«olo^'  unaffected  by  diluted  acids, 

subsides:  If  the  prussic  acid  is  in 
small  quantity,  the  liquid  is  at  first  yellow,  from  the  salt  of  u-on 
formed  ;  it  then  becomes  green,  but  the  precipitate  ultimately  sub- 
sides so  as  to  appear  of  a  deep  blue  colour  in  the  mass.  The  iron- 
test  may  be  employed  for,  the  detection  of  the  vapour  of  prussic 
acid,  by  the  same  method  as  that  described  in  speaking  of  the 
silver-test.  For  this  purpose  we  place  a  few  drops  of  a  solution  of 
potash  in  a  watch-glass  or  saucer,  and  invert  it  over  the  suspected 
liquid.  After  a  few  jpiaiutes'  exposure  a  drop  of  solution  of  gi'een 
sulphate  of  iron  may  be  added,  and  then  a  drop  of  diluted  hydro- 
chloric acid,  when  Prussian  blue  wiU  appear.  The  silver  and  the 
iron-tests  may  be  easily  conjoined  in  testing  the  same  quantity  of 
jjoison.  If  the  precipitated  cyanide  of  sUver,  obtaihed  by  the  ad- 
dition of  nitrate  of  silver  to  the  suspected  liquid,  is  dried  and  then 
moistened  with  strong  hydrochloric  acid,  the  vapour  may  be  col- 
lected in  a  watch-glass  or  saucer,  on  the  plan  above  described. 
Prussian  blue  will  be  procured,  and  thus  cbiToborate  the  action  of 
the  silver-test.  No  a.cid  but  the  prussic,  vdll  produce  Prussian  blue 
under  these  circumstances. 

3.  The  Sulphur-test. — Some  years  since  Liebig  proposed  the  fol- 
lo^ving  process  for  detecting  prussic  acid  as  a  liquid.  ('  Oesterrei- 
chische  Med.  Wochenschrift,'  Marz  27,  1847,  p.  396.)  If  a  small 
quantity  of  the  bisulphide  of  ammoniuin  is  added  to  a  few  drops  of 
a  solution  of  prussic  acid,  and  the  mixture  is  gently  warmed,  it 
becomes  colourless,  and,  on  evaporation,  leaves  crystals  of  sulplio- 
cyanide  of  ammoniuin — the  sulphocyanic  acid  being  indicated  by 
the  i7Tfensc  blood-red  colour  produced  on  adding  to  the  dry  residue 
a  f-'olution  of  a  nearly  neutral  persalt  of  iron  :  this  red  colour  im- 
mediately disappears  on  adding  a  few  drops  of  a  solution  of  corrosive 
sublimate:    The  colbtir  is  also  destroyed  by  mineral  acids,  and  its 
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intensity  is  diminished  by  moderate  dilution  vnth  water.  This 
process  is  very  delicate,  and  it  therefore  requires  some  care  in  its 
application  :  thus,  if  the  boiling  and  evaporation-are  not  carried  far 
enough,  the  persalt  of  iron  will  be  precipitated  black  by  the  un de- 
composed sulphide  ;  and,  if  the  heat  be  carried  too  far,  the  sidpho- 
cyanide  of  ammonium  may  itself  undergo  decomposition,  and  be 
lost.  It  will  be  perceived,  too,  that  it  requires  a  longer  time  for  its 
application  than  either  the  silver  or  the  iron-test.  If  the  prussic 
acid  contains  traces  of  Pritssian  blue  or  a  salt  of  iron,  it  will  acquire 
a  dark  colour  on  the  addition  of  the  sulphide. 

The  great  utility  of  the  sulphur-test,  however,  is  in  its  applica- 
tion to  the  detection  of  the  minutest  portion  of  prussic  acid  when 
in  a  state  of  vapour.   A  watch-glass 

containing  one  drop  of  the  sulphide  Fig.  58. 

is  inverted  over  the  liquid.  No 
change  appai'ently  takes  place  in 
the  sulphide;  but  if  the  watch-glass 
containing  it,  is  removed  after  the 
lapse  of  from  half  a  minute  to  ten 
mimites,  according  to  the  qu.antity 
and  strength  of  the  pr\issic  acid 
present,  prismatic  cr^'stals  of  sul- 
phocyanide  -of  ammonium  will  be 
obtained  on  gently  evaporating  the 
liquid  to  dryness.  With  an  acid  of 
from  three  to  iive  per  cent,  the 
action  is  completed  in  ten  seconds. 
The  addition  of  one  drop  of  the 
neutral  persulphate  of  iron  (free 
from  nitric  acid)  to  the  dried  resi- 
due, brings  out  the  blobd-red  colour 
instantly,  which  is  intense  in  pro- 
portion to  the  quantity  of  sulphocyanide  present.  Such  is  the 
simple  method  of  employing  the  sulphur- vapour  test.  AVhen  the 
j)russic  acid  is  much  diluted,  the  warmth  of  the  hand  may  serve 
to  expedite  the  evolution,  of  the  vapour.  I  have  elsewhere  made 
some  remarks  on  the  application  df  this  process  for  the  detection 
of  pi-ussic  acid.    (See  'Med.  Gaz.'  1847,  vol.  39,  p.  765.) 

Prussic  Acid  in  organic  liquids.  Detection  by  vapour  without 
distillation. — Any  organic  liquid  suspected  to  contain  prussic  acid, 
e.(i.  the  matters  iirst  vomited,  or  the  contents  of  the  stomach  after 
death,  may,  under  the  limitations  already  mentioned,  emit  an  odour 
of  the  poison  perceptible  to  one  or  more  individuals.  If  the  liquid 
has  no  odour  of  prussic  acid,  but  an  odour  of  sulphuretted  hydrogen, 
or  of  some  .strongly-smelling  substance,  e.g.  peppermint  or  tobacco, 
still  the  poison  may  be  present,  and  it  may  be  detected,  if  not  as  a 
liquid  by  the  ordinary  process  of  distillation — at  least  by  its  vapour. 
Of  the  two  processes  to  be  pursued,  that  which  relates  to  the  de- 
tection of  the  vapour  is  the  more  certain,  and  open  to  the  fewest 


Crystals  of  sulphocyanide  of  ammoiiitun 
from  the  vapour  of  prussic  acid  (in 
beer),  magnified  70  diameters. 
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objections.    It  should  always  be  tried  before  resorting  to  distillation 
because  no  plausible  objection  can  then  be  raised  "on  the  gro^^^^^ 
that  prussic  acid  might  have  been  generated  from  a  decomposition 

0  animal  matter  dunng  this  process.  If  the  poison  be  cleadrand 
nneqmvocally  detected  by  its  vapcmr,  there  is  no  necessity  for 
resorting  to  distillation,  except  for  the  purpose  of  determining  the 
proportion  of  prussic  acid  present.  The  organic  liquid  shoufd  e 
placed  m  a  wide-mouthed  bottle  or  beaker,  to  which  a  watcliilass 
lias  been  previously  htted  as  a  cover.  The  capacity  of  the  battle 
may  be  such  as  to  aUo w  the  surface  of  the  liquid  to  be  witliin  one  or 
two  inches  of  the  concave  surface  of  the  watch-glass.  The  solution 
<  t  Nitrate  of  silver  ih  then  used  as  a  trial-test  in  the  manner  abeady 

escribed  (p.  o99)     If  the  200th  part  of  a  grain  of  prussic  acid  i 

1  lesent,  and  not  too  largely  diluted,  it  will  be  detected  (at  a  tem- 
perature of  60°)  by  tha  drop  of  nitrate  of  silver  being  converted 
into  an  opaque  white  or  crystalline  film  of  cyanide  of  silver,  the 
chemical  change  commencing  at  the  margin.  We  may  then  sub- 
stitute lor  the  nitrate  of  silver  the  bisulphide  of  ammonium,  and 
proceed  m  the  manner  above  described.  The  warmth  of  the 
haaids  wiU  facilitate  the  escape  of  the  vapour,  or  it  may  be  some- 
tunes  necessary  to  place  the  bottle  in  a  basin  of  warm  water  If 
the  solution  of  silver  is  darkened  by  sulphuretted  hydi'ogeu,'  as  a 
result  of  putrefaction,  the  sulphur-test  alpne  should  be  used 

Detection  by  distillatum.--Tlus  process  was  originally  sug<rested 
by  Lassaigiie.  The  organic  Hquid '  shpidd  be  distilled  in  a  water- 
bath  at  J12  .  The  appai-atus  is  the  same  as  that  for  arsenic.  (See 
hg.  22,  p.  326.)  About  one-sixth  or  one-eighth  of  the  contents  of 
the  retort  may  be  collected  in  a  receiver  kept  cool  by  water  The 
tests  may  now  be  appUed  to  the  distilled  liquid.  If  the  trial-tests 
indicate  that  the  quantity  of  poison  is  small  a  solution  of  nitrate 
of  silver  or  caustic  potash  may  be  placed  in  the  receiver,  to  fix  the 
acid  as  it  is  distilled  over ;  Prussian  blue  may  then  be  procured  in 
the  manner  described,  or  the  vapour  may  be  at  once  absorbed  by 
bisulphide  of  ammonium  in  the  receiver,  and  the  liquid  evaporated 
to  obtain  sulphocyanide.  Some  have  advised  the  employment  of 
sulphuric  acid  in  the  distillation  process,  but  this  is  not  necessary 
unless  the  liquid  is  strongly  alkaline  from  ammonia.  When  the 
viscera  have  undergone  putrefaction,  no  trace  of  prussic  acid  may  be 
detected  either  in  the  form  of  vapour  or  |)y  distillation.  In  "this 
case,  it  may  have  been  converted  into  sulphocyanide  of  ammonium 
by  the  sulphide  of  ammonium  produced  dijring  putrefaction.  This 
substance  niay  be  separated  and  detected  by  a  process  hereafter 
described.    (See  p.  607.) 

In  the  tinsues.  —  ^ooii  after  death  the  poison  may  be  easily  de- 
tected in  the  blood,  secretions,  or  any  of  the  soft  organs,  by  placing 
them  in  a  bottle,  and  collecting  the  vapour  in  the  manner  already 
described.  Tliis  will  be  found  to  be  far  more  convenient  and  satis- 
lactory  than  tlie  process  by  distillation.  In  the  case  of  a  dog  poisoned 
by  a  large  dose  of  prussic  acid,  J\Ii-.  Hicky  brought  to  me  the  stomach 
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after  it  had  been  exposed  twenty-four  hours,  and  thoroughly  washed 
under  a  current  of  water,  and  yet  the  poison  was  readily  detected  by 
placing  the  whole  organ  in  a  bottle,  and  absorbing  the  vapour  by 
nitrate  of  silver.  This  shows  how  completely  the  animal  tissues  at 
death  are  penetrated  by  prussic  acid,  and  how  firmly  for  a  time  it 
is  retained  by  them.  The  poison  has  been  thus  discovered,  in  ex- 
periments on  animals,  in  the  blood  and  in  the  serous  exhalation  of 
the  chest. 

In  reference  to  the  detection  of  this  poison  in  organic  liquids 
or  solids,  it  may  be  a  question  on  what  results  an  analyst  should 
rely  for  conclusive  evidence  of  its  presence.  In  the  application  of 
the  tests  for  the  vapour,  either  to  an  organic  Kquid  or  to  the  pro- 
duct of  a  double  distillation,  it  appears  to  me  that  in  order  to  render 
a  medical  oi^inion  conclusive  and  satisfactctry,  the  usual  chemical 
results  should  be  at  least  obtained  by  the  silver  and  sulphur — or 
the  iron  and  sidphur-tests.  So  small  a  quantity  of  the  poison  is 
required  for  the  application  of  the  two  tests,  that  there  seems  to 
be  no  good  reason  for  relying  upon  the  action  of  one.  The 
silver  and  iron-test  may  be  applied  first,  and  these  should  be  fol- 
lowed by  the  sulphur-test,  as  the  vapour  of  the  latter  always 
contaminates  the  liquid  to  be  tested.  It  is  true  that  the  sulphur- 
test  will  reveal  the  presence  of  the  poison  when  the  iron-test 
faUs,  owing  to  the  difficulty  of  collecting  a  minute  trace  of  Prus- 
sian blue  ;  but  in  tliis  case  the  quantity  of  poison  must  be  ex- 
ceedingly small,  and  the  reactipn  of  the  ^ulphur-test  very  feeble. 
Although  we  at  present  know  of  no  vapour  but  that  of  prussic  acid 
which  will  thus  afiect  the  sulphur-test,  it  appears  to  me  that  we 
should  not  be  justified  in  relying  upon  infinitesimal  results,  which 
admit  of  no  kind  of  corroboration.  The  question  is  here  much  the 
same  as  in  reference  to  the  detection  by  the  process  of  Marsh,  of 
minute  traces  of  what  is  alleged  to  be  arsenic,  when  the  qiiantity 
is  too  small  to  be  separated  by  Reinsch's  process..  The  silver-test 
cannot  be  relied  on  for  detecting  small  quantities  of  prussic  acid 
in  organic  liquids  or  solids,  unless  we  also  proc\:\re  sulphocyanide 
of  ammonium  by  the  method  described.  When,  however,  we  have 
procured  the  coloured  results  by  the  iron  a:pd  sulpluir-tests,  there 
can  be  no  reasonable  doubt  pf  the  presence  of  the  poison.  With 
either  result  separately,  as  applied  to  the  yapour,  there  may  be 
room  for  objecting  to  the  conclusion  that  prussic  apid  has  been 
certainly  detected.  If  more  tlian  one  test  is  employed  by  a  cautious 
analyst  in  examining  the  liquid  poison  when  ii^  appreciable  quantity, 
how  much  more  is  such  a  cpryoboration  required  when  he  is  deal- 
ing with  an  imponderable,  quantity  of  vapour  obtained  from  the 
organic  liquids  or  sohds  of  a  dead  body  ? 

Period  at  which,  the,  acid  may  be  detected  after  death. — If  an 
organic  liquid  containing  the  poison  is  kept  in  a  closely-stoppered 
vessel,  it  may  sometimes  be  detected  after  a  long  period.  But  when 
tlie  liquid  has  been  exposed  for  three  or  four  days,  the  vapour-testa 
have  ceased  to  indicate  its  presence  at  the  mouth  of  the  bottle 
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containing  the  liquid  ;  still  the  acid  has  been  obtained  by  distillation 
I  have  detected  prussic  acid  when  mixed  in  small  quantity  witii 
porter  after  the  lapse  of  twelve  months  ;  but  then  the  bottle  had 
been  kept  closed,  and  the  contents  were  not  putrefied.    The  prac- 
tical question  for  consideration  is  for  how  long  a  period  may  we 
expect  to  find  the  acid  in  the  contents  of  the  putrefied  stomach  or 
tissues  of  the  body  of  a  person  who  has  died  from  its  effects.  The 
following  facts  will  serve  to  throw  some  light  upon  this  question  •— 
The  acid  has  been  found  in  the  stomach  by  distillation  seven  days 
after  death,  although  the  odour  could  not  be  perceived  before 
distillation.  (Case  of  Ramus,  'Ann.  d'Hyg.'  1833,  p.  365.)  Orfila 
IS  said  to  have  discovered  it  eight  days  after  death  in  the  cases  of 
the  Parisian  epileptics  ;  but  he  merely  states  he  perceived  an  odour 
of  bitter  almonds,  not  that  he  obtained  the  acid  by  distillation  ! 
In  a  case  in  which  three  drachms  had  been  taken,  I  could  neither 
detect  the  acid  by  the  odour  nor  by  t!ie  most  careful  distUlation, 
twelve  days  after  death.   The  poison  has  been  detected  in  the  sto- 
mach by  the  vapour  and  by  distillation,  in  one  case  in  three,  and  in 
other  cases  in  fourj  five,  and  ten  days  after  death.    (See  Essential 
Oil  of  Almonds,  post.)    In  the  case  of  Marcooley  (Cent.  Grim. 
Court,  Dec.  185G)  the  contents  of  the  stomach  consisted  of  tAvo 
ounces  of  a  brownish  fluid  mixed  with  oil;    They  were  received  by 
the  chemical  witness  seven  days  after  death,  in  a  bottle  secured  with 
bladder  only,  at  the  mouth.     Still  he  detected  prussic  acid  faintly 
by  the  smell  but  distinctly  by  the  tests:    He  procured  from  the 
stomach  and  contents  a  quantity  of  prussic  acid  equal  to  six -tenths 
of  a  minim  of  Scheele's  strength.    In  this  instance  about  two 
drachms  of  the  poison  had  been  taken;,  and  had  caused  death  in 
an  hour. 

Assuming  that  a  small  but  fatal  dose  has  been  administered,  and 
that  the  dfead  body  has  been  exposed  or  buried  for  a  few  weeks, 
it  is  not  probable  that  any  of  the  poison  would  be  found  by  chemical 
analysis.    The  odour  may  entkely  disappear  in  a  week,  and  the 
longest  period  at  which  the  poison  itself  has  been  found  in  the  body, 
was  in  the  case  of  Montgomery  (Report  of  the  Trial  of  Thompson, 
Glasgow  Circuit  Cburt,  1857,  by  Hugh  Cowan,  pp.  9  and  53). 
The  deceased  died  in  alDout  fifty  minutes  after  having  taken  two 
drachms  of  prussic  acid  (three  and  a  quarter  grains  of  anhydrous 
acid).     The  death  took  placb  on  the  13th  September ;  the  body 
was  buried  on  the  17th,  and  exhumed  on  the  30th.    The  parts 
removed  were  then  put  into  stoppered  bottles,  and  on  the  5th  of 
October  the  Drs.  McKinlay  detected  prussic  acid  doubtfully  by  the 
odour,  but  distinctly  by  the  three  tests,  in  the  stomach  before  dis- 
tillation, as  well  as  in  the  liquid  distilled  from  the  stomach  and  its 
contents.    They  did  not  succeed  in  detecting  its  jiresence  in  the 
tissues.    The  poison  was  here  detected  seventeen  days  after  deatli. 
About  five  weeks  subsequently  to  this  analysis,  the  organs,  wliicli 
liad  been  kept  closely  secured  in  glass  bottles,  were  examined  by  Dr. 
Maclagan.    The  lieart,  kidneys,  and  intestines  gave  no  indication  of 
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the  presence  of  tlie  poison,  but  it  was  detected  by  the  sulphur-test,  in 
the  form  of  vapour,  in  one-half  of  the  spleen,  although  there  was 
no  odour  of  the  poison.  Dr.  Maclagan  quoted  in  his  evidence  a  French 
case,  on  the  authority  of  a  M.  Branie,  in  which  prussic  acid  is  said 
to  have  been  detected  in  a  dead  body  tweidij-one  days  after  inter- 
ment. (Wharton  and  Stills,  'Med.  Jour.'  p.  492.)  But  the  steps 
of  the  analysis  in  this  case  were  so  unsatisfactory  as  to  render  it 
doubtful  whether  prussic  acid  was  discovered  at  all.  It  appeared 
from  the  evidence  in  the  case  of  Montgomery  that  the  body  was 
placed  under  favourable  circumstances  for  the  retention  of  the 
prussic  acid.  It  is  obvious  that  the  answer  to  this  question  must 
in  a  great  measure  depend  on  the  dose  taken  and  the  time  during 
wliich  the  person  survives. 

Another  question  may  here  present  itself.  Is  the  discovery  of 
prussic  acid  in  the  stomach  or  tissues  of  a  person  a  proof  that 
death  has  been  caused  by  it  ?  As  a  general  rule,  we  should  be 
justified  in  answering  this  question  in  the  affirmative.  We  do  not 
here  meet  with  aii  objection  which  applies  to  most  other  poisons, 
that  the  patient  may  have  been  cut  off  by  disease  supervening  after 
it  had  been  taken  ;  since  if  this  poison  operates  fatally  at  all,  it 
is  in  the  course  of  a  few  minute^.  Latent  diseases  of  the  heart 
and  brain  may  undoubtedly,  by  a  coincidence,  cut  short  life. 
Prussic  acid,  it  is  well  known,  is  used  medicinally,  and  patients 
are  in  the  habit  of  taking  it  for  soi^ie  time  after  they  have  ceased  to 
be  attended  by  the  medical  man  who  has  prespribed  it.  A  person 
may  die  suddenly  from  natural  disease  while  taking  the  acid,  and 
a  chemist,  relying  on  tl-^e  discovery  of  the  poison  in  the  stomach, 
might  give  an  opinion  that  death  was  caused  by  it.  In  sTich  cases, 
on  a  recent  inspection,  the  acid  would  be  found  in  mere  traces  ; 
if  a  larger  quantity  is  detected  than  would  correspond  to  the  re- 
sidue of  a  medicina.1  dose,  there  would  be  reason  to  suspect  death 
from  accident  or  suicide  ;  bpit  the  whole  of  th,e  facts  of  tlie  case 
should  be  considered,  or  the  results  of  a  chejnical  analysis  might 
seriously  njislead  a  jury. 

The  detection  of  the  apjd  in  the  tissues,  in  the  soft  organs,  or 
in  the  blood,  would  justify  the  opinion  that  it  had  been  taken  into 
the  body  during  life.  It  is  a  diffusible  poison,  and  will  readily 
traverse  the  membranous  structures  ;  but  it  must  be  witlun  the 
body  in  order  that  this  shguld  occur.  When  two  or  xqore  poisons 
are  present  in  the  stomach,  and  one  is  prifssic  acid  in  a  fatal 
dose,  there  can  be  no  reason  to  liesitate  in  assigning  death  to  the 
latter.  In  a  case  which  occurred  in  3837-8,  prijssic  acid  and  arsenic 
were  found  in  the  stomach  after  death.  In  another,  the  mixture 
taken  by  the  deceased  consisted  of  brandy,  ppiujji,  arsenic,  and 
prussic  acid. 

It  has  been  suggested  that  the  acid  might  be  spontaneously  pro- 
duced after  death  by  chemical  changes  in  the  fluid  contents  of  the 
stomach.  Certain  articles  of  food  have  also  been  assigned  as 
possible  sources  of  the  poison.    Bitter  almonds  and  the  kernels  of 
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stone-fruits,  it  is  well  known,  contain  principles  which  by  contact 
with  water  produce  an  oil  and  prussic  acid.    In  such  a  case  there 
would  be  the  odour  of  the  poison,  and  if  the  death  was  recent,  a 
small  portion  of  the  acid  might  be  procured  by  distillation  ;  but  a 
proper  examination  would  show  the  presence  of  the  seeds  pro- 
ducing these  traces  of  prussic  acid.    Furtlier,  symptoms  like  those 
of  poisoning  with  prussic  acid  would  not  have  preceded  death, 
ihat  any  mistake  should  occur,  it  must  be  assumed  that  a  person 
after  eating  the  seeds,  dies  suddenly  from  some  natural  cause,  and 
the  medical  expert  refers  death  to  the  poison,  merely  because  traces 
of  it  are  discovered  in  the  stomach.    «uch  a  condition  of  things  is 
wholly  improbable.    The  prussic  acid  may  be  found,  but  there  may 
be  no  seeds  to  account  for  its  production  ;  the  quantity  of  the  acid 
may  be  so  large  as  to  be  utterly  inconsistent  with  this  theory ;  and 
t.ie  symptoms  preceding  death  may  or  may  not  have  been  such  as 
this  poison  would  produce. 

In  two  modern  cases  this  objection  to  chemical  evidence  has 
been  raised  by  medical  experts  employed  for  the  defence,  but  in 
each  it  was  set  aside  by  the  facts  proved.    The  first  of  these  is  Reg. 
y.  TaweU  (Bucks  Lent  Assizes,  1845)  ;  the  prisoner,  a  Quaker,  was 
indicted  for  the  murder  of  8arali  Hart.    The  deceased  was  found 
insensible  and  dying,  and  no  accurate  account  of  the  symptoms 
could  be  obtained,  as  no  one  but  the  criminal  was  present.  The 
body  was  examined  eighteen  hours  after  death,  but  no  odour  was 
perceived  about  the  mouth,  or  in  some  blood  which  had  been  drawn 
from  the  body.    The  lungs  were  slightly  congested,  and  there  were 
some  old  pleuritic  adhesions,  but  there  was  no  disease  of  any  organ 
to  account  for  death.    The  stomach  and  bowels  presented  no  morbid 
change.    The  contents  of  the  former  amounted  to  twelve  ounces 
of  liquid,  having  no  odour  of  prussic  acid,  but  merely  a  strongly 
acid  smell  of  beer.    ('Lancet,'  April  5,  1845,  p.  379  ;  '  Northern 
Journal  of  Medicine,'  May  1845.)    They  consisted  of  partially  di- 
gested food,  intermixed  with  the  pulp  of  apple  but  'without  the  pip.-i. 
Prussic  acid  was  obtained  from  the  contents  of  the  stomach  by  dis- 
tillation ;  it  was  identified  by  the  application  of  the  usual  tests, 
and  after  separation  as  cyanide  of  silver,  by  its  odour.    The  quan- 
tity thus  obtained  amounted  to  o)ie  grain  of  anhydi'ous  acid,  equal 
^'O  fifty  minims  of  pharmacoposial  acid.    The  administration  of  the 
poison  to  the  deceased  was  clearly  brought  home  to  the  prisoner, 
partly  by  a  series  of  moral  circumstances  of  a  most  convincing  kind, 
and  partly  by  his  own  admissions.    He  unconsciously  supplied  all 
that  was  deficient,  i.  e .  evidence  from  the  symptoms  preceding  death. 
He  attributed  death  to  suicide  ;  but  this  was  entirely  out  of  the 
question.    Tlie  learned  judge  (the  late  Lord  Wensleydale)  who  tried 
the  case,  showed  that  he  was  fully  comiietent  to  unravel  and  expose 
the  sophistry,  legal  and  medical,  brought  forward  in  the  defence. 
In  charging  the  jury,  he  said — '  Tlie  statement  of  the  prisoner's 
counsel  that  it  was  a  rule  of  law  that  there  should  be  direct  proof  of 
death  having  been  caused  by  poison,  and  of  the  presence  in  the 
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stomach  of  a  sufficient  qiiantity  of  poison  to  produce  deatli,  was 
not  true — neither  was  it  necessaiy  to  prove  what  quantity  of 
prussic  acid  would  destroy  life  by  the  testimony  of  a .  person  who 
had  actually  seen  a  human  life  destroyed  by  it.  With  regard  to 
the  smell,  the  only  conclusion  from  the  evidence  was,  that  smell 
was  a  proof  of  the  presence  of  the  poison,  but  that  the  absence  of 
smell  was  no  proof  of  its  absence.  Accordingto  the  witnesses,  a  grain, 
or  even  less  than  a  grain,  of  prus«ic  acid  taken  into  the  stomach, 
was  sufficient  to  cause  death.  With  i-espect  to  the  allegation  that 
prussic  acid  might  be  obtained  from  apple-pips,  Mr.  Cooper,  the 
chemical  witness,  found  apple  but  no  pips  in  the  stomach,  and  it 
was  only  by  the  distillation  of  the  (bruised)  pips  that  tlae  acid 
was  formed.'  The  jury  returned  a  verdict  of  guilty,  and  the 
prisoner,  before  execution,  confessed  that  he  had  perpetrated  the 
murder. 

It  was  supposed  that  the  poison  in  this  case  was  not  adminis- 
tered by  the  mouth,  but  in  a  more  secret  manner,  per  vaginain. 
This  opinion  was  based  on  the  absence  of  odour  in  the  stomach, 
and  on  a  reported  confession  of  the  criminal.  It  was  quite  incon- 
sistent with  the  medical  facts.  One  grain  of  anhydrous  prussic  acid 
was  certainly  found  in  the  stomach,  and  this  dose  was  of  itself 
sufficient  to  cause  insensibility  and  rapid  death.  In  reference  to 
the  defence  here  set  up,  I  have  found  that  the  seeds  of  ten  common 
apples  distilled  with  water  (the  husks  of  the  seeds  being  unbroken) 
did  not  yield  in  the  distillate  the  slightest  trace  of  prussic  acid. 
When  they  were  bruised  and  redistilled  in  a  raw  state  (unboiled), 
there  was  a  mere  trace  of  prussic  acid  in  the  distilled  liquid,  and 
a  quantity  of  Prussian  blue,  equal  to  the  150th  part  of  a  grain 
was  obtained.    (See  'Med.  Gaz.'  vol.  36,  p.  328.) 

In  the  case  of  Montgomery  (Glasgow,  Dec.  1857),  the  views  of 
Orfila  and  other  chemists  regarding  the  spontaneous  production  of 
prussic  acid  in  a  dead  body  were  strongly  urged  in  the  defence. 
Only  traces  of  prussic  acid  were  found  in  the  stomach  of  the 
deceased  after  the  long  period  of  seventeen  days,  and  in  the  pre- 
served spleen  nearly  two  months  after  death.  The  late  Lord  Jus- 
tice Clerk,  in  addressing  the  jury,  dismissed  the  theory  as  wholly 
improbable  and  unsustained  by  any  facts.  '  If  it  were  true  this 
acid,'  he  said,  'would  be  found  in  the  body  not  only  in  cases  of 
poisoning,  but  in  many  other  cases .  He  trusted  that  it  might  never 
be  again  brought  forward  in  the  hope  to  perplex  and  mislead  a 
jury,  and  to  try  to  take  off  the  effect  of  the  clear  and  decided  proof 
of  the  existence  of  poison  in  tlie  body,  and  of  the  possession  and  use 
of  poison  by  the  accused.'    (Cowan's    Eeport,' p.  100.) 

Cyanide  of  potassium  may  be  present  in  a  dead  stomach  and  yield 
prussic  acid  by  distillation  ;  but  this  is  itself  an  active  poison,  and 
its  presence  may  be  easily  discovered  in  the  liquid  contents  before 
they  are  distilled.  In  all  cases  in  which  the  vapour-tests  fail  to 
act,  it  is  advisable  to  test  the  liquid  before  distillation,  for  the  pre- 
sence of  a  cyanide  or  a  sulpho-  or  ferrocyanide. 
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The  discovery  of  a  aulphocyanide  the  contents  of  the  stomach 
or  tissues  may  be  of  importance.  The  use  of  the  sulphur-test  {ante, 
p.  600)  shows  how  readily  prussic  acid  is  convertible  into  sulpho- 
cyanide  of  ammonium  in  the  presence  of  sulphide  of  ammonium. 
As  this  is  generally  a  result  of  putrefaction,  any  of  the  poison  con- 
tained in  the  stomach  at  the  time  of  death  may  undergo  this  conver- 
sion. In  order  to  detect  it,  we  dry  the  viscera  and  their  contents, 
and  digest  them  in  a  mixture  of  one  part  of  alcohol  and  four  of  water. 
The  decoction  may  be  filtered  and  concentrated  by  evaporation.  If 
much  organic  matter  is  present,  it  may  be  submitted  to  dialysis 
{ante,^  p.  150)  and  the  dialysed  liquid  or  the  solid  residue  obtained 
from  it,  tested  by  persulphate  of  iron.  A  blood-red  colour,  which  is 
discharged  by  a  solution  of  corrosive  sublimate  or  by  boUing  the 
liquid  in  diluted  sulphuric  acid,  will  indicate  the  presence  of  a 
sulphocyanide.  The  sahva  contains  traces  of  a  sulphocyanide,  but 
the  amount  obtained  in  solution  would  show  whether  it  was  due 
to  saliva  or  to  the  converted  poison. 

I  have  found  that  one  drachm  of  Scheele's  prussic  acid,  mixed 
with  part  of  a  stomach,  liver  and  intestines  in  a  putrescent  state, 
ceased  to  evolve  any  vapour  sufficient  to  affect  the  sUver  or  sulphur 
tests  after  the  lapse  of  two  days  in  the  month  of  July.  The  con- 
tents of  the  jars,  loosely  covered,  were  allowed  to  pass  tlii-ough 
all  the  stages  of  putrefaction,  and  were  examined  at  intervals  of 
three  months  and  an  entire  year.  On  each  occasion  the  presence  of  a 
sulphocyanide  was  clearly  detected  in  quantity  by  the  process  above- 
mentioned.  In  the  putrefied  body  of  a  person  who  has  died  from  the 
efiects  of  prussic  acid,  we  may  not  find  the  acid  in  a  free  state,  but  it 
will  be  easy  to  discover  this  product  of  its  decomposition.  If  none 
be  found,  there  would  be  no  evidence  that  prussic  acid  was  in  the 
body  at  the  time  of  death. 

Quantitative  analysis. — It  is  sometimes  a  matter  of  importance  in 
reference  to  the  fatal  dose,  the  identity  of  a  particular  acid,  &c.,  to 
ascertain  the  strength  of  the  prussic  acid  taken  or  administered. 
It  is  much  more  satisfactory  to  determine  this  point  by  chemical 
processes  than  by  giving  the  poison  to  dogs  or  rabbits,  and  noting 
how  long  a  time  it  requires  for  a  certain  dose  to  destroy  life,  or  by 
assuming  its  strength  from  its  designation.  A  measured  and 
weighed  quantity  of  the  acid  may  be  precipitated  entirely  by  a 
solution  of  nitrate  of  silver.  The  precipitate  should  be  washed 
and  dried  in  a  water- bath  until  it  no  longer  loses  weight.  One 
hundred  grains  of  dry  cyanide  of  silver  are  equivalent  to  20 •14 
grains  of  anhydrous  prussic  acid  ;  this  is  in  the  proportion  of 
about  one-fifth,  so  that  the  weight  of  dried  cyanide  divided  by  five, 
gives,  with  suflicient  accuracy  for  common  purposes,  the  quantity 
of  anhydrous  prussic  acid  present.  One  hundred  grains  of  tlie 
British  pharmacupaiial  acid  should  therefore  yield  ten  givains  of 
cyanide  of  silver  :  and  the  same  quantity  of  Scliecle's  acid  from 
twenty  to  twenty  five  grains.    The  amount  of  acid  obtained  by  dis- 


QUANTITATIVE  ANALYSIS.     BITTER  ALMONDS.  609 


tillation  of  the  contents  of  the  stomach  may  be  determined  by  a 
similar  procsss.  Every  five  grains  of  dry  cyanide  of  silver  repre- 
sent one  grain  of  anhydrqus  acid. 


CHAPTER  61. 

BITTER  ALMONDS  AlifD  THE  ESSEXTIAL  Orf,.  SYMPTOMS.  POWER  OF  LOCO- 
MOTION. APPEARANCES  A^TEIl  DEATH. — FATAL  DOSE. — ANALYSIS.  ARTI- 
FICIAL ESSENCES.  BITTER  ALMOND  WATER.  LAUREL  WATER.  NOTAU  AND 

OTHER  LIQUIDS  CONTAININGt  PRUSSIC  ApiD. 

BITTER  AIMONDS  AND  PEACH  KERNELS.      THE  ESSENTIA!  Oil. 

The  bitter  abnond  owes  its  poisonous  properties  to  prussic  acid, 
which  is  easily  obtained  from  it  in  a  state  of  admixture  with  an 
essential  oil,  by  distillation  with  wate^?.    It  is,  however,  a  repiark- 
able  fact  that  none  of  the  acid  exists  ready  formed  in  it  ;  and  the 
poison  is  not  j)roduced  except  through  the  agency  of  water  on  the 
almond  pulp.    Heat  is  not  required  for  this  reaction  ;  the  mere 
trituration  of  the  pulp  with  cold  water  is  sufficient  to  produce  the 
acid.    Several  cases  are  reported  by  Wibmer,  in  which  serious 
symptoms  occurred  in  children  who  had  eaten  immoderately  of 
bitter  almonds.    ('Arzneimittel.'  Amygdalus.)    A  girl,  £et  5,  was 
nearly  killed  by  eating  a  portion  of  bitter-almond  cake.  M. 
Bon  jean  relates  that  a  cow  was  poisoned  by  drinking  water  into 
which  a  small  portion  of  the  residue  left  after  the  expression  of  the 
fixed  oil  had  been  put.  ('  Faits  Chipiiques,  &c .'  p.  56. )  There  are  two 
instances  recorded  in  which  bitter  almonds  are  reported  to  haye 
caused  death  in  the  human  subject,  but  the  facts  are  by  no  means 
clearly  detailed.    Judging  from  reported  cases,  a  large  quantity 
may  be  taken,  even  by  children,  without  necessarily  destroying  life. 
Dr.  Schlesier  met  with  an  instance  in  which  a  boy  between  two  and 
three  years  of  age,  ate  an  ounce  of  bitter  almonds  (about  54).  A 
quarter  of  an  hour  afterwards  theve  was  a  general  relaxation  of  the 
limbs ;  the  countenance  was  pale,  depressed,  and  drooping ;  the  pupils 
dilated  ;  respu-ation  sighing  ;  there  was  also  a  tendency  to  sleep, 
followed  by  vomiting  of  the  coarsely  digested  pulp  of  the  almond^ 
which  had  a  very  strong  smell  of  prussic  acid.    Emetics  with  am- 
monia, and  exposure  to  a  free  current  of  air,  soon  restored  him. 
(Canstatt's  ' Jahresbericlit, '  1844,  B.  v.  s.  289.    See  also  'Ed' 
Monthly  Journal,'  Oct.  1850,  p.  379.) 

Dr.  Samuels,  of  Wanganui,  New  Zealand,  met  with  the  follow- 
ing case.  A  boy,  JBt.  5,  a;te  a  quantity  of  peach-hernels,  and  when 
seen  by  Dr.  S.  half  an  hour  afterwards,  he  was  lying  in  a  state  of 
partial  coma  ;  the  pupils  were  dilated  ;  the  skin  was  cold  and 
clammy  ;  and  the  pulse  feeble.  The  first  symptoms  were  dizziness 
stupor,  fainting,  and  inability  to  stand.  He  vomited  an  ounce  or 
more  of  masticated  peach-kernels.  An  emetic  and  some  castor-oil 
were  given  to  him.    He  slept  for  three  hours,  and  then  recovered. 
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This  was  a  case  of  poisoning  with  peach-kernels,  in  wliich  the  poison 
prnssic  acid,  was  generated  by  mastication.  ('  Brit.  Med  Jour  ' 
Sept.  19,  1874,  p.  376.) 

Essential  oil.— Peach-nut  oil. -The  essential  oil,  which  is 
produced  by  the  distillation  of  the  pulp  of  the  bitter  almond  with 
7^^^o'oH^  ^  powerful  poison,  and  has  caused  numerous  deaths 
In  1837-8,  there  were  only  four  deaths  recorded  from  poisonincr 
by  this  oil.  In  five  years  (1863-7)  there  were  thirty-one  regi-s*^ 
tered  deaths  from  this  poison  ;  and  it  is  now  a  frequent  cause 
of  death  from  accident  or  suicide.  Its  taste  and  odour  render  it 
difficult  of  administration  for  the  purpose  of  murder  ;  nevertheless 
the  case  of  Reg.  v.  Fisher  (York  Lent  Ass.  1855),  shows  that  it  may 
be  thus  used.  In  this  case  there  was  a  susjpicion  that  it  might  have 
been  poured  down  the  deceased's  throat  while  he  was  asleep. 

The  poisonous  properties  of  this  oil  are  due  to  the  presence  of 
prussic  acid,  which  is  intimately  combined  with  it.    Five  pounds  of 
the  almonds  are  calculated  to  yield  about  half  an  ounce  of  the  oil,  and 
the  quantity  of  anhydrous  hydrocyanic  acid  contained  in  it  varies 
from  eight  to  fourteen  per  cent. —on  an  average  ten  per  cent.  I 
find,  by  another  calculation,  that  2,500  parts  of  bitter  almonds 
yield  100  parts  of  amygdaline,  and  these  by  a  reaction  with 
the  elements  of  water,  produce  41  parts  of  essential  oil  and  6  parts 
of  anhydrous  prussic  acid  :  hence  100  grains  of  bitter  almonds 
(equal  to  ten  in  number)  would  be  equivalent  to  1-88  grains  of 
essential  oil  and  0-24  grains  of  anhydrous  prussic  acid.  One 
hundred  parts  of  the  essential  oil  would  contain  12  '76  parts  of 
anhydrous  prussic  acid,  and  it  would  require  833  grains  of  bitter 
almonds  to  represent  100  grains  of  the  prussic  acid  of  the  British 
pharmacopoeia.   This  oil  must,  therefore,  be  regarded  in  its  impure 
state  as  a  most  active  poison,  being  at  least  four  times  as  strong  as 
the  Pharmacopoeial  acid,  but  it  becomes  weaker  by  keeping.  °  Its 
uncertain  strength  renders  it  unfit  for  internal  use  ;  but  in  France 
it  is  given  in  doses  of  from  one  quarter  of  a  drop  to  a  drop.  The 
oil  is  sold  to  the  public  in  quantities  of  not  less  than  a  quarter  of 
an  ounce,  at  the  rate  of  from  three  to  five  shillings  per  ounce.  The 
liquid  called  Almond  Flavour,  spirit  of  almonds,  or  essence  of 
peach-kernels,  contains  one  drachm  of  the  essential  oil  to  seven 
drachms  of  spirit.    It  is  sold  to  the  public  in  quantities  of  not  less 
than  a  quarter  of  an  ounce,  at  the  rate  of  one  shilling  per  oimce, 
for  the  purpose  of  giving  a  pleasant  flavour  to  pastry,  blanc-mange, 
&c.  !  It  maybe  as  well  to  state  that  one  ounce  of  this  almond  flavour 
is  at  the  lowest  computation  equivalent  in  strength  to  250  grains  of 
the  Pharmacopoeial  prussic  acid.    In  some  cases  it  may  happen  to  be 
nearly  equal  in  strength  to  this  poison,  and  yet  it  is  sold  without 
restriction,  and  is  entrusted  in  private  families  in  the  hands  of 
ignorant  cooks  to  apportion  the  dose  which  maj"-  give  the  requisite 
flavour  to  food  ! 

Symptoms. — The  following  may  be  taken  as  a  summary  :  sudden 
insensibility  ;  lividity  of  the  face  ;  eyes  glassy,  i^roniinent,  fixed  and 
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staring  ;  pupils  dilated  and  insensible  to  liglit ;  jaws  spasmodically 
closed  ;  frothy  mncns  about  the  mouth  ;  in  some  cases  vomiting  of 
food  ;  coldness  of  the  skin  ;  spasmodic  and  intermittent  breathing, 
sometimes  stertorous  ;  absence  of  the  pulse  ;  head  spasmodically 
drav.'n  backwards,  and  sometimes  the  trunk  ;  general  relaxation  of 
the  limbs  ;  a  strong  odour  of  bitter  almonds  in  the  breath. 

In  a  case  the  particulars  of  which  were  communicated  to  me  by 
Dr.  Bull,  of  Hereford,  a  woman  swallowed  about  seventeen  drops  of 
the  essential  oil,  and  she  died  in  half  an  hour.  She  was  seen  by 
Dr.  Bull  in  about  fifteen  minutes.  She  was  then  insensible  ;  her 
face  was  livid  ;  the  lips  were  separated  ;  the  teeth  clenched  ;  there 
was  froth  about  the  mouth  ;  the  eyes  were  half-shut  and  glassy  ;  the 
pupils  dilated  and  fixed  ;  there  Was  convulsive  breathing  with  heav- 
ing of  the  chest  at  intervals  ;  there  was  no  pulse,  and  the  action  of 
the  heart  was  scarcely  perceptible.  No  odour  was  perceived  about 
the  body  until  after  the  stomach-pump  had  been  used.  The  first 
symptoms  observed  in  this  cas6  were  strong  convulsions  j  the  deceased 
throwing  her  arms  about  as  if  in  pain.  There  was  a  short  interval 
between  the  taking  of  the  poison  and  the  production  of  insensi- 
bihty.  The  deceased  called  out,  and  she  had  had  time  enough  to 
cork  a  small  bottle  which  had  contained  the  poison,  to  put  it  into 
a  bag,  draw  the  strings  of  the  bag,  and  hang  it  over  a  chair  by  the 
side  of  her  bed.  A  boy,  set.  13,  swallowed  a  quantity  of  the  oil  ; 
he  was  found  lying  on  the  floor  motionless  and  insensible  ;  his  face 
jjale  ;  his  eyes  open  and  fixed,  the  pupils  were  dilated,  and  he  was 
rolling  about  and  panting  for  breath  ;  the  pulse  at  the  wrist  was 
imperceptible  ;  he  died  in  a  quarter  of  an  hour  without  any  con- 
vulsions appearing.  A  man,  ^t.  20,  swallowed  about  two  ounces  of 
the  oil.  A  person  present  saw  him  fall  suddenly  while  in  the  act 
of  swallowing,  h*e  made  a  loud  cry,  gave  one  deep  expiration,  and 
died. 

In  another  case,  a  woman,  fet.  46,  who  had  been  in  the  habit  of 
using  the  almond  essence  for  flavouring  confectionery,  swallowed 
about  half  an  ounce  (thu-ty  drops  of  the  oil).  She  died  in  less  than 
half  an  hour.  When  seen  by  a  medical  man  ten  minutes  after  she 
had  taken  the  poison,  she  was  perfectly  insensible.  The  face 
was  pale  but  swollen,  and  covered  with  persiiiration  ;  the  eyes 
stared  fixedly  as  if  in  terror  ;  the  pupils  were  dilated.  The  lips 
were  partly  closed  and  livid,  and  a  frothy  mucus  issued  from  the 
mouth.  The  lower  jaw  was  firmly  contracted,  while  the  muscles  of 
the  neck  and  of  the  limbs,  excepting  those  of  the  fingers,  were 
flaccid.  She  breathed  slowly  and  heavily,  making  about  ten 
respirations  in  a  minute  ;  the  pulse  was  from  130  to  40,  and  feeble. 
There  v/as  an  odour  of  bitter  almonda  in  the  breath.  Some  blood 
which  was  drawn  from  the  arm  was  thick  and  dark,  resembling 
choleraic  blood.  In  spite  of  the  use  of  the  stomach-pump  and  cold 
aft'usion,  the  patient  did  not  show  any  signs  of  recoverv.  but 
graxhially  sank.  ('Assoc.  Med.  Jour.'  Doc.  13,  185C,  p.  1055.)  In 
March  1853,  a  woman,  let.  39,  swallowed  half  an  ounce  of  almond 
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flavour,  contaming  half  a  draclim  of  the  essential  oil.  In  ten 
mmntes  she  was  seen  by  Mr.  Phillips,  of  Coventry,  who  found  her 
perfectly  insensible  and  motionless  ;  the  pupils  were  moderately 
dilated  and  insensible  to  light ;  the  mouth  was  partly  open,  the 
lips  were  pale  there  was  no  distortion  or  spasmodic  moveme^^t  of 
the  features  ;  the  pulse  was  slightly  tremulous,  and  entirely  ceased 
111  a  few  minutes  ;  the  breathing  was  slightly  stertorous,  and  took 
place  at  long  intervals.  She  continued  in  this  state  for  twenty 
minutes  without  any  convulsive  movements  of  the  body,  when  she 
died  ^.e.  half  an  hour  after  she  had  taken  the  poison.  In  another 
OcT  Ir  1863  p '447  )'^''^^'^  seventeen  minutes.    ('  Lancet,' 

A  case  was  referred  to  me  for  examination  by  Mr.  Savage,  in 
which  there  was  clear  evidence  of  the  power  of  locomotion  after 
probably  a  large  dose  of  the  poison  had  been  taken.  The  deceased 
mixed  the  fill  with  some  ale  in  a  cup,  stirred  it  up  with  a  pipe, 
and  drank  off  the  greater  part.  Five  minutes  had  elapsed  when 
he  was  seen  dehberately  walking  towards  a  staii-case  apparently 
conscious  and  self-possessed,  for  he  replied  rationally  to  a  ques- 
tion put  to  him.  The  symptoms  then  came  on  very  suddenlv  and 
commenced  with  vomiting,  during  which,  probably,  part  of  the  oil 
which  he  had  swaUowed  was  ejected.  He  became  insensible  :  the 
breathing  was  convulsive,  and  took  place  at  intervals  ;  but,  except- 
ing slight  opisthotonos,  there  were  no  convulsions.  From  the 
facts  observed  by  Mr.  Savage,  it  appears  probable  that  the  whole 
duration  of  this  case  did  not  exceed  seven  minutes  ;  and  the  fatal 
symptoms  were  not  manifested  untH  within  the  last  two  minutes 
In  another  case  this  power  of  locomotion  after  the  taking  of  the 
poison  was  also  clearly  manifested.  A  man,  ^t.  50,  swaUowed  six 
di-achms  of  the  oil  of  bitter  almonds.  He  then  walked  down  stairs 
spoke  to  his  son,  and  died  in  about  ten  minutes.  In  this  case  the 
lungs  were  remarkably  emphysematous,  the  air-ceUs  bein  g  distended 
into  bladders.  The  heart  was  full  of  blood,  and  the  foramen  ovale 
open.    (Harveian  Society,  'Lancet,'  Jan.  30,  1858,  p.  128  ) 

Appearances. —In  Dr.  Bull's  case  (supra),  on  inspection  nine 
hours  after  death,  no  odour  of  almonds  Avas  perceptible  in  the  cliest 
head,  or  heart,  nor  in  the  venous  blood  with  which  the  system  was 
gorged.    The  lungs  and  heart  were  healthy.    The  vessels  of  the 
bram  were  congested,  and  there  was  a  general  effusion  of  serum  on 
the  hemispheres.  The  mucous  membrane  of  the  stomach  was  much 
congested.    On  opening  it,  the  bitter-almond  odour  was  quite  per- 
ceptible.  (See  'Prov,  Med.  Jour.'  Sept.  11,  1844,  p.  364.)  In  the 
case  of  the  hoy  (supra),  which  proved  fatal  in  a  quarter  of  an  hour, 
on  inspection  there  was  pallor  of  the  face,  with  lividity  of  the  depend- 
ing parts  ;  the  lungs  were  congested  ;  the  odour  of  "the  poison  was 
perceptible  only  in  the  abdomen,  and  very  distinctly  in  the  contents 
of  the  stomach.    The  mucous  coat  of  this  organ  was  generally  pale, 
but  there  were,  some  patclies  of  eccliymosis  scattered  over  it.  Tlie 
essential  oil  and  prussic  acid  were  detected  in  it.    ('  Lancet,'  July 
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32,  1845,  p.  40.)  In  a  case  which  proved  fatal  in  three  hours,  the 
skin  was  partially  livid,  the  blood  fluid,  and  the  membranes  of  the 
brain  as  weU  as  the  lungs  were  gorged;  The  contents  of  the 
stomach  had  a  strong  smeU  of  the  oil,  and  the  mucous  coat  towards 
the  intestinal  opening  had  a  red  appearance.  The  other  organs 
were  healthy.  The  blood,  with  wlrich  the  venous  system  is  gorged, 
is  generally  liquid  and  of  a  dai'k  colour.  In  the  case  of  Mr.  Sadleir 
(Feb.  1856),  whose  death  was  caused  by  a  very  large  dose,  there 
was  a  strong  odour  of  the  oil  at  the  mouth,  but  no  froth  ;  the 
eyes  were  life-like  and  glistening,  the  pupils  dilated.  The  body 
was  examined  forty- eight  hours  after  death.  There  was  congestion 
of  the  lungs  and  bronchial  tubes.  The  right  auricle  of  the  heart 
was  distended  with  blood ;  the  other  cavities  were  empty.  The 
odour  of  the  oil  was  perceptible  thrdughout  the  body.  The 
stomach  contained  ten  ounces  of  undigested  foodj  mixed  with  from 
two  to  three  ounces  of  the  oil.  There  was  slight  congestion  of  the 
intestines.  The  kidneys,  as  weU  as  the  brain  and  its  membranes, 
were  congested.  There  was  an  effusion  of  bloody  serum  at  the 
base  of  the  brain.  In  the  case  of  a  girl,  set.  18,  who  died  in  a  few 
minutes  from  a  dose  of  almond  flavour,  equivalent  to  about  thirtv 
drops  of  the  oil  (communicated  to  me  by  Mr.  Hunt,  of  Bath),  the 
appearances  were  much  the  same  ;  there  was  engorgement  of  the 
lungs,  with  distension  of  the  cavities  of  both  sides  of  the  heart. 
The  blood  was  fluid.  From  this  it  will  be  perceived  that  the 
appearances  in  the  body  are  by  no  means  uniform.  There  is  com- 
monly a  general  congestion  of  the  organs  mth  dark  liquid  blood 
and  an  odour  of  the  poison  throughout  the  cavities.  In  some  cases 
the  congestion  is  most  marked  in  the  brain,  in  others  in  the  lungs 
and  heart,  and  in  others,  again,  in  the  viscera  of  the  abdomen. 

Fatal  dose.— The  smallest  quantity  of  the  oil  which  has  yet  been 
known  to  destroy  life  was  in  the  case  which  occurred  to  Dr  BuU 
of  Hereford  (p.  611);  A  woman,  sat.  forty-nine,  was  in  this  in- 
stance killed  m  half  an  hour  by  a  dose  of  less  than  twenty  drops. 
Probably  not  more  than  seventeen  drops  were  taken.  A  dose  of 
half  a  drachm,  or  thii-ty  minims,  has  destroyed  the  life  of  an  adult. 
It  may  be  inferred  that  a  dose  of  from  twenty  to  fortij  drops  of  the 
oil  containing  prussic  acid,  may  prove  fatal  to  adults  under  ordi- 
naiy  circumstances.  Children  would  die  from  a  still  smaller  quan- 
tity ;  nevei-theless,  there  is  a  case  on  record  in  which  a  girl  ret. 
nine,  recovered  from  a  dOse  equivalent  to  seven  drops.  ' 

The  largest  dose  from  which  there  has  been  recovery,  was  in  the 
following  case.  A  boy,  aet.  four,  swallowed  from  a  bottle,  about 
four  or  five  drachms  of  the  concentrated  oiL  He  replaced  the 
bottle  on  a  table  and  ran  out  of  the  room.  He  then  staggered  and 
fell  in  a  state  of  insensibility.  In  five  minutes  he  was  seen  by  a 
medical  man,  and  he  was  then  labouring  under  the  followino-  symp- 
toms :- Countenance  flushed,  eyeballs  prominent  and  protrudin<r 
from  their  sockets  with  a  rolling  motion,  pupils  widely  dilated  and 
insensible  to  light,  pulse  full  and  strong  but  slow,  breathing  ster- 
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torons,  complete  opisthotonos  and  frequent  convulsive  action  of 
the  muscles  of  the  face  and  neck.  Cold  affusion  and  the  stomacli- 
pump  were  immediately  employed,  and  the  child  recovered  in 
about  two  hours.  ('  Lancet,'  January  13,  1855,  p.  34.)  The  pro- 
portion of  prussic  acid  contained  in  the  oil  is  not  stated. 

Period  of  death.— This  poison  may  destroy  life  with  the  ra- 
pidity of  a  strong  dose  of  prussic  acid.  In  one  instance,  a  man 
fell  whde  m  the  act  of  swallowing  the  oil,  and  died  instantly.  In 
Mr.  Savage's  case,  death  took  place  in  seven  minutes  (p.  612).  In 
the  greater  number  of  fatal  cases,  death  has  occun-ed  within  half 
an  hour.  A  case  which  fell  under  the  notice  of  Mr.  Wakefield  was 
unusually  ^-otracted  ;  the  patient  survived  three  hours.  Like  prussic 
acid,  the  essential  oil  either  destroys  life  rapidly,  or  the  person  re- 
covers. 

Treatment.— The  treatment  of  a  case  of  poisoning  by  the  essen- 
tial oil  of  almonds  is  the  same  as  that  directed  for  prussic  acid 
(p.  596).  If  the  case  is  seen  early,  and  the  patient  is  not  in  a  state 
of  cqllapse,  the  stomach-pump  may  be  used  with  benefit,  the  sto- 
mach washed  out  and  the  use  of  this  instrument  continued,  until 
the  liquid  withdrawn  has  lost  the  odour  of  bitter  almonds. 

Analysis.~The  essential  oil,  which  is  often  called  peach-nut  oil, 
is  colourless  when  pure,  but  it  commonly  has  a  pale  yellow  colour, 
and  a  strpnig  o.doxir  of  bitter  almonds,  by  which  it  may  be  at  once 
identified.  It  has  a  hot,  burning  taste,  and  a  feebly  acid  reaction. 
It  produces,  when  dropped  on  paper,  a  greasy  stain,  which  does  not 
entirely  disappear  by  the  application  of  heat.  It  has  a  sp.  gr.  of 
X  '043  ;  it  sinks  in  water,  whidi  dissolves  about  one-thirtieth  part. 
It  is  soluble  in  alcohol  and  ether  in  all  proportions. .  When  mixed 
with  a  few  drops  of  strong  sulphuric  acid,  it  forms  a  rich  crimson- 
red  liquid  which,  if  exposed  to  air,  acquires  a  yellow  colour. 
When  i3oured  into  cold  water,  the  crimson  liquid  is  immediately 
destroyed,  and  a  yeUow  colouring  matter  falls  in  globules.  Tlie 
smell  and  taste  of  this  oil  are  sufficient  for  its  identification  ;  but 
nitrobenzole  possesses  a  similar  colour  and  odour,  and  has  been 
mistaken  for.  it.  When  pure  and  free  from  prussic  acid,  the 
essential  oil  is  rapidly  converted  by  oxidation  into  an  innocent  suli- 
stance — crystallized  benzoic  acid.  The  impure  oil  undergoes  this 
change  very  slowly  and  only  partially. 

The  vapour  of  prussic  acid  does  not  so  readily  escape  from 
tliis  oil  as  from  the  watery  solution  :  hence  the  vapour-tests  do  not 
give  the  same  characteristic  results.  Tests.  1.  Add  to  one  or  two 
drops  of  the  oil  a  like  quantity  of  bisulphide  of  ammonium.  Mere 
roixture  at  a  low  temperature  only  produces  sulphocyanide  after 
standing  ten  minutes  or  longer  ;  but  if  the  liquid  is  wai*med  to 
100°,  the  conversion  is  immediate,  and  the  change  is  indicated  by 
the  blood-red  colour  struck  on  adding  to  the  liquid  jjei'sulphate  of 
iron.  If  any  unchanged  sulphide  should  give  a  black  colour,  this 
may  be  removed  hy  the  addition  of  one  or  two  drops  of  hydro- 
chloric acid.    2.  Dissolve  one  or  two  drops  of  tlie  oil  in  alcohol  and 
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add  to  tlie  mixture  a  few  drops  of  a  soliation  of  potash,  followed  by 
a  solution  of  green  sulphate  of  iron  and  hydrochloric  acid  (p.  600). 
Prussian  blue  is  formed  on  agitating  the  mixture,  but  it  does  not 
appear  until  the  precipitated  oxide  of  iron  is  dissolved  by  the 
addition  of  diluted  sulphuric  or  hydrochloric  acid.  The  silver- test 
is  inapplicable  to  the  oil  in  its  ordinary  state.  The  vapour  of  the 
oil  produces  no  change  in  a  drop  of  a  solution  of  nitrate  of  silver 
inverted  over  it,  except  after  long  exposure.  If,  however,  the  oil 
is  warmed  and  it  contains  prussic  acid,  there  is  an  immediate  pro- 
duction of  cyanide  of  silver.  The  two  tests  above  mentioned,  com- 
bined with  the  odour,  are  sufficient  for  all  practical  purposes. 

Orgaibic  UqvAds. — The  odour  of  the  oil  would  in  general  indicate 
its  presence  in  any  organic  liquid.  O  wing  to  its  great  density,  the 
oil  may  be  found  at  the  bottom  of  the  liquid,  while  the  prussic 
acid  may  be  partly  dissolved  in  tl]e  watery  portion.  The  Hquid 
maybe  distilled  in  the  usual  luanner,  and  the  oil  and  acid  in  the 
distillate  examined  by  the  tests  above  described.  As  ether  readily 
dissolves  the  oil,  this  may  be  in  some  cases  used  as  a  medium 
for  separating  it  from  these  liquids.  The  oil  has  not  been  found 
in,  or  separated  from  the  tissues,  but  it  appears  to  undergo  oxida- 
tion in  the  system.  It  is  eliminated  in  the  urine  in  the  form  of 
hippuric  acid.  In  administering  the  oil  deprived  of  prussic  acid 
to  rabbits,  Dr.  Maclagan  found  hippuric  acid  in  the  urine.  ('  Pharm. 
Joimial,'  December  1853,  p.  278.) 

The  pure  oil  deprived  of  prussic  add. — This  is  known  to  chemists 
under  the  name  of  hydride  of  benzyle.  When  deprived  of  prussic 
acid  the  energy  of  the  oil  as  an  active  poison  ceases  ;  but  it  still  re- 
tains a  noxious  action  on  the  animal  system.  It  now  requires  to  be 
given  in  large  doses,  and  its  mode  of  operation  is  different.  ('  Pharm. 
Journal,'  July  1847,  p.  11.)  Dr.  Maclagan  found  that  a  few  drops 
of  the  oil  deprived  of  prussip  acid  did  not  act  as  a  poison  on 
animals;  but  in  larger  doses,  i.e.  a  drachm  and  upwards,  it  was 
fatal  to  rabbits.  Two  drachms  of  the  pure  oil  caused  a  rabbit  to 
fall  on  its  side  in  ten  mimites,  and  it  died  in  fifty  minutes. 
('Pharm.  Journal,' December  1853,  p.  278.)  Some  experiments 
on  the  oil  freed  from  prussic  acid  by  Mr.  Langdale  are  reported  in 
the  '  Lancet,' January  10,  1857,  p.  45.  One  drachm  given  to  a 
middle-sized  dog,  half  a  drachm  to  a  cat,  and  four  drops  to  a  rat, 
did  not  destroy  life,  while  four  drops  of  the  common  oil  destroyed 
a  rat  in  two  instances.  Mr.  Price  Jones  gave  fifteen  dr6ps  of  the 
purified  oil  to  a  rabbit.  The  animal  uttered  a  few  cries,  but  re- 
covered in  about  ten  minutes.  Thirty  di-ops  given  to  another 
rabbit  produced  violent  convulsions,  with  prostration  and  oppressed 
breathing.  The  animal  ditjd  in  a  minute  and  a  half.  Five  drops 
of  the  ordinary  essential  oil  killed  a  rabbit  in  about  a  minute. 
These  facts,  viewed  together,  show  that  the  purified  oil  possessts 
noxious  properties,  although  in  a  much  smaller  degree,  than  the 
ordinary  oil.  Mitscherlich  states  that  he  found  it  still  poisonous 
when  quite  free  from  prussic  acid  ('  Pharii|,  Journal,'  vol.  10,  p.  83); 
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but  It  IS  a  matter  of  great  difficulty  to  deprive  it  entirely  of 
the  acid.  For  testing  the  purified  oil,  we  may  employ  sulphate 
of  ii-on  and  hydrochloric  acid,  as  in  the  use  of  the  iron-test  for 
piussic  acid.  Ihe  production  or  non-production  of  Prussian  blue 
will  show  the  presence  Or  absence  of  prnssic  acid.  The  sulphur- 
test  directly  applied  to  the  oil  wiH  equally  reveal  the  rjresence  of 
the  poison.  .  ^ 

At  an  inquest  in  a  case  of  death  from  almond  flavour,  a  drue- 
feist  who  sold  the  poison  stated  that  he  purchased  it  free  from 
prussic  acid,  but  that  it  generated  the  poison  by  age  !  It  need 
hardly  be  said  that  tliis  statement  is  erroneous.  The  acid  exists  in 
the  oil  ab  initio  as  a  result  of  distillation.  There  is  no  after  pro- 
duction of  acid,  but  rather  a  slow  removal  of  it  by  oxidation  and 
by  its  volatility. 

In  the  use  of  poisonous  compounds  for  flavouring  food,  it  is 
usually  considered  that  the  small  quantity  required  for  this  pur- 
pose cannot  be  productivfe  bf  mischief  ;  but  it  is  forgotten  that  the 
liquid  IS  employed  by  ignorant  cooks,  who  apportion  the  c  ose  of 
poison  by  conjecture,  and  assuming  that  the  greatest  precautions 
are  taken,  it  appears  to  me  that  a  flavour  is  at  all  times  dearly  pur- 
chased if  it  depeuds  on  even  a  small  dose  of  poison.    Mr.  Streeter 
met  with  a  case  in  Vhich  a  child  sufi"ered  from  symptoms  of  poison- 
ing owing  to  its  having  e&ten  tapioca  flavoured  with  the  oil  of 
almonds.    ('Mfed.  Times  alid  Gaz.' December  16,1854,  p.  625.) 
There  is  a  liquid  sold  for  flavouring  confectionery,  under  the  name 
of  Essence  of  Jargonelle  Pear.    It  is  a  noxious  artificial  compound, 
made  by  distilling  oil  bf  grain  or  fusel  oil  with  acetate  of  potash 
and  sulphuric  acid.    In  the  '  Pharmaceutical  Journal '  (November 
1861,  p.  214),  it  is  stated  that  a  child  who  had  on  two  occasions 
featen  confectionery  flavoured  with  essence  of  pear,  became  partially 
comatose  with  livid  lips  and  a  feeble  pulse.    Symptoms  resembling 
those  of  poisoning,  occasionally  observed  among  children,  may 
often  be  referred  to  the  eating  of  confectionery,  coloured  or  fla- 
voured with  various  kinds  of  poison.    Ainong  the  artificial  fruit- 
essences  is  one  named  Essence  of  Bihstone  Pippin,  or  '  oil  of  apples.' 
It  is  procured  from  a  mixture  bf  bichromate  of  potash,  sulphuric 
acid,  and  amylic  alcohol.    ('  Chelnical  Eecord,'  January  17,  1862, 
p.  44)  ;  all  substances  of  a  hoxibus iiaturfe.    Butyi-ic  ether  dissolved 
ill  six  parts  of  alcohol  is  used  as  Essence  of  Pineapple.    This  etlier 
apjjears^to  constitute  the  flavour  bf  the  pineapple,  melon,  and 
strawbei-ry.    Impure  glycerine  (the  sweet  i^rinciple  of  soap)  mixed 
"with  alcohol,  produces,  by  fermeiitation,  a  siluilar  essence. 


BITTER-ALMOND  WATER. 

This  water  is  made  by  distilling  one  part  of  almond-cake  Avith 
eight  parts  of  water.  It  varies  considerably  in  strength.  The  late  Dr. 
Gregory  has  stated  that  it  contains  one  per  cent,  of  anliydrous  prussic 
aeid.  The  late  Mr.  J aebb  Bell  informed  me  that  in  a  specimen  which 
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he  analysed,  the  proportion  of  acid  was  only  0  "27  per  cent.  I  have 
met  with  specimens  containing  less  than  this.  The  odour  is  no 
criterion  of  the  strength,  since  the  odour  of  prussic  acid  is  con- 
cealed by  that  of  the  bitter  almond,  and  the  odour  may  exist  in  a 
specimen  of  the  water  which  contains  no  prussic  acid.  Its  strength 
is  impaired  by  keeping  ;  tlxws  Zeller  found  that  one  ounce  of  the 
water  fresh  made,  yielded  5*12  grains  of  cyanide  of  silver:  but 
after  one  year,  when  kept  merely  corked  in  a  bottle,  the  proportion 
yielded  was  only  4'62  grains.  ('  Pharmaceutical  Journal,'  Feb. 
1846,  p.  371.) 

Symptoms  and  Effects:— This  water  is  x^oisonous,  and  on  one  oc- 
casion the  improper  use  of  it  led  to  a  criminal  trial.  (Beg.  v. 
Cronin,  Central  Criminal  Court,  AxDril  1847.)  The  accused  was 
charged  with  the  manslaughter  of  a  woman  under  the  following 
circumstances.  He  had  been  in  the  habit  of  using  a  preparation 
which  he  caUed  bitter-almond  water,  made  by  mixing  thtee  drops 
of  the  essential  oil  with  a  pint  of  water— a  harmlei^s  mixture  in 
small  doses.  He  wrote  a  prescrijDtion  for  the  deceased,  in  which 
occiirred  the  words,-  Aqum  am,ygd.  amar.  Six  ounces  of  this  were 
ordered,  and  the  mixture  contained  besides  a  small  dose  of  x^russic 
acid.  The  chemist  who  prex)ared  the  mixture,  x^ut  into  it  six  ounces 
of  the  liquid  commonly  known  as  '  bitter-almond  water '  (distilled 
from  the  cake);  The  deceased  took  a  tablespoonful  and  a  half. 
In  tliree  minutes  she  said,  '  Oh,  how  queer  I  feel ! '  She  left  the 
room,  and  ran  out  towards  the  garden,  where  she  fell,  breathing 
hard  and  groaning.  There  was  dilatation  of  the  pupils  with  general 
relaxation  of  the  limbs  ;  but  there  were  no  convulsions.  She  died 
shortly  afterwards.  There  was  no  doubt  that  the  bitter- alinond 
water  had  caused  her  death.  The  viscera  wore  generally  healthy. 
There  was  no  odour  in  the  abdomen  ;  but  it  was  perceptible  in  the 
brain,  the  vessels  of  which  were  somewhat  congested.  Prussic 
acid  was  detected  in  the  stomach.  The  accused  was  accxiiitted,  as 
it  was  not  considered  that  he  was  strictly  responsible  for  the  re- 
sult. ('  Med.  Gaz.'  vol.  39,  pp.  888  and  695.)  The  quantity  of 
anhydrous  prussic  acid  which  the  deceased  took  was  equivalent  to 
0-94  grains  :  thus  bearing  out,  in  a  most  striking  degree,  the 
assumed  fatal  dose  of  this  poison  (p.  595),  and  proving  that  dilution 
with  water  does  not  prevent  or  materially  retard  its  action  on  the 
body. 

This  water  is  not  commonly  dmployed  medicinalijr  in  England, 
as  its  eflfects,  like  those  of  the  oil,  are  very  uncertain.  Eighteen 
drops  have  been  known  to  x^roduce  giddiness,  dimness  of  siglit,  and 
a  tendency  to  sleep.  Twenty-twb  drops  caused  convulsions  and 
vomiting.  MM.  Duvignan  and  Parent,  who  tried  these  experi- 
ments on  themselves,  did  not  feel  inclined  to  carry  the  dose 
further.  A  drachm  of  the  water  killed  a  moderate-sized  dof 
(Paris  'Med.  Jur.'  p.  243).  In  France,  bitter-almond  water  Is 
used  medicinally,  in  doses  of  from  ten  to  forty  drops. 

Analysis . — The  water  is  sometimes  opaque,  from  a  little  oily 
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luatter  diffusedthrough  it  ;  but  it  may  be  rendered  clear  by  alcoliol 
Some  specimens  will  yield  readily  all  the  usual  reactions  with  the 
liquid  tests  for  prussic  acid  ;  but  when  the  water  has  been  lontr 
kept,  and  is  much  diluted,  it  has  often  only  the  odour  of  the  bitted 
almond,  and  contains  no  detectable  quantity  of  prussic  acid  When 
it  has  been  sufficiently  strong  to  cause  serious  symptoms  or  death 
there  wiU  be  no  difficulty  in  detecting  prussic  acid  by  the  vapour  or 
liquid  tests.  A  few  drops  of  the  water  warmed  with  the  bisulphide 
of  ammonium  will  give,  on  the  addition  of  a  persalt  of  iron,  the 
red  colour  indicative  of  sulphocyanic  acid  (p.  600).  The  stren^^th 
ot  bitter-almond  water  is  by  no  means  proportioned  to  the  quantity 
of  bitter  almonds  used  ;  but  it  varies  according  to  the  process  em- 
ployed for  its  production.  The  same  weight  of  almonds  has  given 
two  kinds  of  water  ;  one  ounce  of  one  yielding  as  much  as  5-35 
^ams  of  cyanide  of  silver,  and  one  ounce  of  the  other  only  2-5. 
When  the  residuary  almond- cake  has  been  previously  digested  in 
spirit,  the  water  obtained  is  always  weaker.  ('  Pharm,  Jour.'  Feb. 
1846,  p.  371.)  In  this  case  the  amygdaline  is  partly  removed 
from  it. 
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Laurel  loater  is  a  weak  solution  of  prussic  acid,  containing  only 
about  one-fourth  of  a  grain  per  cent,  of  the  strong  acid  ;  but  it  is 
said  to  be  more  poisonous  than  this  quantity  of  acid  would  indi- 
cate. ('  Pereira,'  vol.  2,  pt.  2,  p.  279.)  Laurel  leaves  gathered  in 
wet  and  cold  weather  are  said  to  yield  more  prussic  acid  than  those 
gathered  in  hot  and  dry  weather.  ('  Zeller. ')  The  old  leaves  yield 
much  less  oil  and  acid  than  the  young  and  unexpanded  leaves.  In 
some  specimens  of  the  water  which  I  procured  by  distilling  the 
bruised  tops  and  young  shoots  of  the  laurel  with  water,  the  odour 
was  powerful  ;  but  the  proportion  of  prussic  acid  present  was 
smaller  than  that  above  stated.  Like  bitter-almond  water,  it  is 
variable  in  strength.  Specimens  long  kept  and  frequently  exposed 
seldom  contain  any  prussic  acid,  although  the  odour  of  "bitter  al- 
monds may  be  strong.  It  is  a  limpid  colourless  liquid,  producing, 
in  large  doses,  the  usual  effects  of  poisoning  by  prussic  acid.  ° 

By  distillation  with  water,  the  leaves  of  the  plant  yield  also  an 
essential  oil,  Cherry  laurel  oil,_  resembling  that  of  the  bitter 
almond  ;  but  much  weaker,  as  it  contains  on  an  average  less  than 
three  per  cent,  of  prussic  acid.  A  fluid  ounce  of  water  will  dis- 
solve only  3-25  grains  of  the  oil.  Every  part  of  the  plant  is  poi- 
sonous, but  especially  the  leaves,  flowers,  and  kernels  of  the  fruit  ; 
these,  when  bi-iiised  with  water,  yield  prussic  acid,  but  the  pulp  of 
the  cherry  is  not  poisonous.  Ai-ticles  of  food  are  often  flavoured 
ivith  the  leaves,  and  accidents  are  said  to  have  arisen, from  tliis  jjrac- 
tice.  ('  Pliarm.  Journ. '  July  1 847,  p.  13. )  The  late  Dr.  Paris  states 
that  several  children  were  severely  aifected  by  jiartaking  of  some 
custard  flavoured  with  laurel  leaves,  and  were  ill  for  tliree  days.  A 
girl  of  six  and  a  boy  of  five  years  of  age,  fell  into  a  profound  sleep, 
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out  of  which  they  could  not  be  roused  for  ten  hours.  ('  Med.  Jur.' 
vol.  2,  p.  402.)  The  leaves  are  often  employed  with  impunity; 
but  the  proportions  of  oil  and  prussic  acid  are  liable  to  vary  with 
the  age  of  the  leaf.  Dr.  Christison  states  that  he  has  found  ten 
times  as  much  oil  in  the  young  as  in  the  old  leaves,  when  both  were 
gathered  in  May  and  June.    (Op.  cit.  p.  788.) 

Symptoms  and  Effects. — About  half  a  teaspoonful  of  a  mixture, 
consisting  of  four-fifths  cherry-laiu^el  water,  was  given  by  auistake 
to  an  infant  eight  months  old.  The  child  drew  its  head  back,  was 
convulsed,  and  died  in  a  few  seconds.  The  laurel  water  taken  in 
tliis  case,  is  said  to  have  been  stronger  than  usual.  The  body  was 
inspected  twenty-four  hours  after  death.  Nothing  was  observed  in 
the  brain  and  spinal  marrow  ;  but  the  stomach  contained  two  tea- 
spoonfuls  of  a  yellowish  liquid  without  odour,  and  its  mucous  mem- 
brane was  reddened  towards  the  greater  curvature.  No  trace  of 
2)ru5sic  acid  was  found  in  the  contents  ;  but  the  poison  was  easily 
detected  in  the  Liquid  remaining  in  the  phial.  ('  Med.  Gaz.'  Jan. 
1843.) 

The  following  case  is  remarkable  chiefly  from  the  circumstance 
of  the  symptoms  coming  on  slowly.  A  man  swallpwad  one  morn- 
ing an  ounce  and  a  half  of  laurel  water.  No  symptoms  appeared 
until  three  hours  afterwards.  There  was  then  numbness  of  the 
hands  and  feet,  drooping  of  the  head,  and  involuntary  evacuations. 
The  limbs  were  cold,  and  he  had  lost  all  power  over  them,  although 
sensibility  was  retained.  The  pulse  was  small — there  was  perfect 
consciousness.  He  gradually  became  wealcer,  and  died  the  same 
evening.  On  inspection;  the  only  remarkable  appearance  was,  that 
the  blood  was  viscid  and  of  a  dark  colour.  There  was  no  odour  of 
bitter  almonds.  (Canstatt,  '  Jahresbericht,'  1844,  vol.  5,  p.  289.) 
A  man,  set.  60,  swallowed  two  ounces  of  laurel  water  of  the  Prus- 
sian pharmacopoeia.  He  fell  almost  immediately,  as  if  in  a  fainting 
fit.  He  vomited  some  food  which  he  had  taken  shortly  befoi-e. 
He  was  seen  in  an  hour  by  Casper,  who  found  him  on  a  sofa  in  a 
half-sitting  posture,  with  his  head  falling  forwards.  His  face  was 
jjale  and  cold,  and  the  skin  generally  was  cold.  The  pulse  was 
slow,  soft,  and  irregxilar.  The  most  striking  symptom  was  a 
general  paralysis  of  the  nerves  of  motion.  He  gave  no  sign  of 
consciousness.  The  featvu-es  were  occasionally  distorted  with  con- 
vulsive movements.  There  was  no  power  of  swallowing  ;  and  in 
this  state  the  man  continued,  in  spite  of  treatment,  for  jive  hours, 
when  he  died — probably,  the  longest  duration  of  any  case  of  poi- 
soning by  prussic  acid  yet  recorded.  The  ojily  appearances  in  the 
body  were  congestion  of  the  brain  and  the  right  side  of  the  heart, 
with  a  dark  and  liquid  state  of  the  blood.  There  was  a  smell  of 
bitter  almonds  throughout  the  body.  (Casper,  '  Ger.  Med.' vol. 
1.  p.  431.)  The  ai:)peai-ances  are  similar  to  those  met  with  in  death 
from  diluted  prussic  acid.    Similar  treatment  is  required  (p.  596). 

Cases  of  poisoning  with  laurel  water  are  not  common,  and  gene- 
rally arise  from  accident.    It  has,  howeverj  been  used  for  the  pu^- 
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poses  of  murder,  and  of  this  the  trial  of  Captain  Dondlan,  at  tlie 
Warwick  Lent  Assizes,  in  1781,  is  a  remarkable  illustration  The 
accused  was  charged  with  the  murder  of  his  brother-in-law  Sir  T 
Bonghton,  by  causing  to  be  administered  to  him  two  ounces  ot 
laurel  water,  which  he  had  criminally  substituted  for  an  innocent 
purgative  di-aught.  Admitting  that  the  laurel  water  had  no  greater 
strength  than  that  above  assigned,  the  deceased  must  have  taken  at 
least  Uvo  grains  of  pure  hydrocyanic  acid,  a  quantity  equal  to  fifty 
drops  of  Scheele's  prussic  acid.  The  draught  was  administered  to 
the  deceased  by  his  mother,  Lady  Boughton.  She  perceived  at 
the  time  that  it  smelt  strongly  of  bitter  dlmonds—the  only  evi- 
dence of  the  probable  nature  of  the  poison  ;  for  the  original  draught 
containing  rhubarb,  jalap,  spirits  of  lavender,  and  nutmeg  water, 
would  have  had  no  such  smell.  The  following  were  the  symptoms  : 
— '  In  about  two  minutes  after  swallowing  the  draught,  the  de- 
ceased appeared  to  sti-uggle  veiy  miich,  as  if  to  keep  it  down,  and 
liad  a  rattling  aiid  gurgling  at  his  stomach.  In  about  ten 
minutes,  he  seemed  inclined  to  doze  ;  and  in  about  five  minutes 
afterwards,  he  was  found  with  his  eyes  fixed  upwards,  his  teeth 
clenched,  and  froth  running  out  of  his  mouth.'  He  died  in  half  an 
hour  after  swallowing  the  draught.  An  examination  of  the  body 
was  not  made  until  eleven  days  after  death..  The  appearances  were 
ambiguous,  and  no  poison  was  detected  in  the  body. 

In  making  every  allowance  for  such  coincidences,  in  the  super- 
vention of  fatal  disease  at  the  time  of  taking  medicine  or  food, 
elsewhere  pointed  out  (p.  74),  I  do  not  think  there  is  any  reason 
to  doubt  that  in  this  case  the  deceased  di.ed  from  poison,  and  that 
the  prisoner  was  properly  convicted.  The  medical  evidence  was 
strong,  whether  we  regard  the  time  of  the  occurrence  of  symptoms, 
their  character,  their  rapid  course,  or  the  period  within  which 
death  took  place.  To  exclude  all  notion  of  these  effects  depend- 
ing on  a  draught  just  before  taken,  and  having  the  decided  odour 
of  a  liquid  known  to  be  capable  of  producing  such  symptoms,  an 
odour  which  the  originally  prescribed  draught  could  not  possibly 
have  had — and  to  refer  them  to  a  disease  (epilepsy),  unusual  in  so 
young  a  subject,  and  unlikely  to  have  caused  death  so  rapidly  or 
under  the  symptoms  actually  witnessed — is  simply  to  create  im- 
punity for  the  cunning  and  skill  often  displayed  in  murder  by  poi- 
son. The  insisting  upon  direct  evidence  only,  in  such  cases,  is  tanta- 
mount to  asking  for  impunity  for  the  educated  and  skilful  or  tlie 
professional  poisoner,  and  inflicting  the  fuU  penalty  of  the  law  only 
on  the  uneducated  and  unskilful  assassin-. 

Analysis. — The  odour  of  the  water  is  suflicient  to  identify  it, 
but  this  will  not  prove  that  it  contains  prussic  acid.  In  order  to 
obtain  this  proof,  it  must  be  submitted  to  analysis.  Tlie  following 
is  the  result  of  an  examination  of  a  very  weak  specimen  : — Nitrate 
of  silver  i3roduced  no  perceptible  efl'ect  with  one  drachm  of  it  wlien 
the  liquids  were  mixed,  nor  could  any  Prussian  blue  be  procured 
fi'om  a  like  quantity  by  the  use  of  the  iron-test.    One  drop  of 
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bisulphide  of  ammonium  added  to  three  drops  the  water  and 
heated,  gave  the  clearest  evidence  of  prussic  acid  Ipy  the  production 
of  the  red  sulphocyanate  of  iron,  when  the  persulphate  of  iron  was 
added  to  the  evaporated  residue,  From  five  to  ten  drops  placed  in 
a  watch-glass,  produced  no  film  (by  the  vapour)  on  nitrate  of  silver 
after  the  lapse  of  twenty  minutes  ;  in  the  same  period  of  time,  one 
drop  of  bisulphide  of  ammonium  absorbed  the  vapour,  and  left,  on 
evaporation,  a  perceptible  quantity  of  sulphocyanide.  Prussic  acid 
is  easily  detected,  by  the  sulphur  vapour  test,  in  the  shoot  of  the 
laurel,  or  in  the  seed  of  the  berry  (not  in  the  pulp)  when  bruised 
and  mixed  with  cold  water.  The  application  pf  heat  to  the  pulp 
expedites  the  chemical  change.  The  bisulphide  pf  ammonium, 
added  to  the  watery  liquid  of  the  pulp  and  heated,  produces  the 
usual  reaction  of  sulphocyanide  of  ammonium  with  a  persalt  of  iron. 

As  it  is  desirable  to  have  corroboration  of  the  action  of  the  sul- 
phur-test when  the  analyst  is  dealing  with,  small  quantities,  the 
following  process  will  be  found  to  present  a  satisfactpry  method  of 
employing  the  silver  and  sulphur  tests  with  one  and  the  same 
portion  of  vapoiu".  Receive  the  vapoiir  on  a  drop  pf  solution  of 
nitrate  of  silver,  as  described  at  p.  599.  Examine  it  for  crystals  by 
the  microscope  ;  if  the  white  film  is  slowly  formed,  these  will  be 
visible.  Now  add  a  drop  of  bisiilphide  of  ammoniuni  and  warm 
the  liquid  ;  black  sulphide  of  silver  will  be  separated,  and  by  slow 
evaporation  a  watery-looking  rpsidue  will  result.  This  may  be 
tested  by  addiiig  persulphate  of  iron  to  the  liquid  ;  or  clean  bibu- 
lous paper  dipped  into  it  will  remove  the  clear  liquid  from  the 
black-  sulphuret  of  silver,  and  when  the  paper  is  touched  with  a 
solution  of  colourless  persulphate  of  iron,  the  red  colour  of  the 
sulphocyanide  of  iron  will  appear.  The  strength  of  laurel  water  is 
so  variable  that  it  admits  of  no  safe  comparison  with  prussic  acid  ; 
each  specimen  will  require  a  separate  exainination.  An  aqua  Imiro 
cerasi  is  used  in  the  British  Pharmacopoeia.  It  is  prepared  by  dis- 
tilling one  poimd  of  the  fresh  leaves  pf  common  laurel  crushed  and 
macerated  with  two  pints  and  a  half  pf  water.  One  pint  is  obtained 
by  distillation.  The  dose  is  from  fivp  to  thirty  minims.  The 
French  codex  prescribes  the  dose  of  from  ten  to  forty  drops  every 
two  hours.    ('Pharm.  Jour.'  February  1846,  p.  372.) 

The  distilled  water  of  the  leaves  of  the  Acacia  and  of  the  fruit 
of  the  Passion  flowpr  contain  prussic  acid.  The  acacia  water  has 
a  strong  smell  of  bitter  almonds,  and  eight  ounces  of  it,  precipi- 
tated by  nitrate  of  silver,  yielded  4*lo  grains  of  cyanide.  The 
dried  leaves  gave  no  prussic  acid  on  distillation.  The  leaves  of  the 
peach  yield  a  water  as  strong  as  that  pf  the  laurel.  The  distilled 
v/ater  of  the  leaves  of  the  siveet  alv^ond  also  contains  prussic  acid. 
Zoller  found  that  one  ounce  gave  0'575  grains  of  cyanide  of  silver. 
The  flower  of  the  common  lilac  is  said  to  yield  traces  of  this  poison. 
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NOYAU.     CHERRY  RATIFIA.     APPLE  SEEDS.     PEACU  KERNELS. 

These,  cand  all  liqueurs  having  the  smell  of  bitter  alDioncls, 
are  considered  to  be  poisonous  when  taken  in  large  doses.  The 
quantity  of  prussic  acid  present  in  them  is  liable  to  vary  ;  it  may 
be  separated  by  distillation  at  a  gentle  heat,  and  then  tested.  I 
havefomid  that  an  ounce  and  a  half  of  good  noyau,  having  a  strong 
odoiu'  and  flavour,  yielded  when  distilled  to  two-thirds,  scarcely  a 
trace  of  prussic  acid  either  by  the  silver  or  iron  test.    It  had  been 
kept  some  years  in  a  well-corked  bottle.    An  equal  quantity  of 
cherry  ratiha,  similarly  tested,  gave  no  ponderable  quantity  of 
Pr  nssian  blue.    There  are  other  plants,  the  leaves  and  kernels  of 
which  yield  prussic  acid  ;  these  are,  the  Bird-cherry,  the  Peach, 
Nectarine,  Damson,  Mountain-ash,  Apricot,  and  the  seeds  of  applies 
and  pears.  A  case  is  reported  in  the  '  Joiu'nal  de  Chimie  Medicale,' 
1853,  p.  38,  in  which  a  child,  set.  two,  suffered  severely  in  conse- 
quence of  having  eaten  ten  or  twelve  kernels  of  the  apricot.  I 
have  examined  the  seeds  of  oranges  and  figs,  but  have  found  none  ; 
nor  could  I  obtain  the  slightest  trace  of  prussic  acid  from  the  dis- 
tillation of  three  hundred  grains  of  the  sweet  almond.    The  quan- 
tity produced  from  the  seeds  of  apples  has  been  grossly  exaggerated 
(p.  606).     The  seeds  of  two  large  apples  (seventeen  in  number) 
wei'e  equivalent  in  weight  to  one  bitter  almond  (ten  grains)  ;  but 
in  the  apple  seeds,  the  quantity  of  husk  is  so  large  that  it  would 
probably  require  the  seeds  of  fo\ir  apples  to  produce  as  much 
prussic  acid  as  a  bitter  almond.    Ten  bitter  almonds,  weigliing  100 
grains,  will  yield  by  distillation  0"24  grains  of  anliydrous  prussic 
acid.    It  would  require  the  seeds  of  forty  apples  to  produce  this 
quantity.    In  the  unbroken  state  they  would  yield  none,  and  they 
would  ]pass  through  the  body  unchanged.    If  boiled  (as  in  cooked 
aj)ples),  so  that  the  albuminous  portion  is  coagulated,  they  would 
yield  none,  whether  broken  or  unbroken.  I  have  elsewhere  alluded 
to  the  assumed  production  of  a  fatal  dose  of  this  poison  from  one 
of  the  most  common  articles  of  food  (Case  of  Taivell,  ante,  p.  607). 
To  have  accounted  for  tlie  quantity  of  prussic  acid  found  in  the 
stomach  of  the  deceased  in  this  case,  it  must  have  been  assumed 
that  the  woman  had  eaten  either  160  apj^les,  or  the  pips  removed 
from  them.    Although  this  theory  to  account  for  the  i^resence  of 
poison  was  supported  by  the  pathetic  eloqiience  of  an  eminent 
counsel,  the  jury  declined  to  accept  it.    Apple  seeds  are  not  so 
poisonous  as  this  theory  v/ould  imply. 

Fresh  and  dried  cherries,  as  well  as  the  kernels  and  stones,  yield 
prussic  acid  by  distillation  with  water.  Tlie  quantity  yielded  by 
the  pulp  of  the  cherry  is  very  small,  amounting  to  mere  traces,  but 
it  is  mucli  greater  in  the  stones  and  kernels.  From  sixteen  ounces 
of  cherry-stone  water,  Geiseler  obtained  1'9  grains  of  c)'anide  of 
silver  ;  and  from  cherry-kernel  water,  tlie  kernels  being  to  tlie 
water  as  1  :  8  by  weight,  the  cyanide  of  silver  obtained  from 
sixteen  ounces,  was  equal  to  2-36  grains.    Twelve  ounces  of  the 
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kernels  yield  7'  grains  of  hydrocyanic  acid  ;  but  the  proportion 
of  priissicacid  yielded  by  the  same  -freight  of  cherrystones,  accord- 
ing to  Geiseler,  was  not  more  than  2 '3  grains.  (' Phann  Jour.' 
Feb.  1846,  p.  275.)  These  kernels,  or  bitter  almonds  bruised,  are 
much  employed  for  the  purpose  of  giving  a  nutty  flavour  to 
alcoholic  liquids.  (British  sherry  and  port.)  It  is  not  often 
that  they  are  used  in  such  quantity  as  to  occasion  accidents  ;  but 
the  following  case,  the  details  of  which  are  imperfectly  given, 
will  show  that  the  eating  of  a  large  quantity  of  the  kernels  may 
operate  fatally. 

A  girl,  set.  5  years,  ate  a  large  quantity  of  the  kernels  of  sweet 
cherries  (prunus  avium).  Her  brother  (a  few  years  older  than 
herself)  also  ate  some.  After  the  lapse  of  a  few  hours,  symptoms  of 
poisoning  appeared.  When  seen  by  a  medical  man  on  the  next  day, 
the  girl  was  in  such  a  state  of  stupor,  that  she  could  not  be  roused. 
The  eyes  were  closed,  pupils  considerably  dilated,  the  skin  moist 
and  hot,  respiration  exceedingly  hurried,  pulse  small  and  quick, 
and  the  evacuations  were  discharged  involuntarily  ;  the  child  was 
very  restless.  An  effervescing  mixture  was  ordered  internally,  and 
cold  fomentations  were  applied  to  the  head  ;  after  a  few  hours, 
vomiting  of  a  greenish  substance  ensued,  and  this  was  followed 
by  retching,  which  continued  until  death  ;  the  body  was  spas- 
modically drawn  backwards  (opisthotonos).  The  illness  lasted 
forty  hours.  On  an  examination,  the  stomach  was  found  in- 
tensely reddened  ;  the  intestines  were  strictured  and  invaginated 
(intussusception),  but  tliere  was  not  any  inflammation.  The  liver, 
spleen,  and  large  vessels  contained  a  black  tar-like  blood.  The 
boy,  who  had  eaten  fewer  cherry-kernels,  was  likewise  ill,  but 
recovered  in  the  course  of  a  month.  An  eruption  analogous  to 
nettle-rash  showed  itself  on  the  arms  of  both  children  ;  they  were 
both  perfectly  well  (according  to  the  statement  of  the  mother) 
before  eating  the  cherry-kernels,  and  no  other  cause  for  the  attack 
could  be  assigned.  The  kernel  of  the  prunus  avium  (cerasus 
nigra)  contains  amygdaline,  and  produces  prussic  acid  as  well  as 
essential  oil  in  the  stomach.  ('Philadelphia  Med.  Exam.'  Julv 
1845,  p.  490.)  ^ 

A  singidar  case  of  poisoning  by  peach-kernels  was  communicated 
to  me  by  Mr.  Hicks.  A  medical  man  swallowed  half  an  ounce 
of  liquid  made  by  digesting  gin  on  a  large  quantity  of  peach- 
kernels.  He  became  giddy  and  had  violent  constriction  of  the 
throat  and  dimness  of  sight.  He  vomited  and  recovered.  The 
bottle  was  brought  to  me  by  Mr.  Hicks.  A  few  drops  of  the  liquid 
contained  in  it  yielded  only  a  faint  trace  of  Prussian  blue.  The 
kernels  weighed  124  grains  ;  they  were  large,  and  the  skins  entire. 
All  the  amygdaline  must  have  been  extracted,  for  on  bruisino- 
the  kernels  with  water  and  distilling  them,  not  a  particle  of  the 
poison  could  be  procured.  The  amygdaline  may  have  been  dis- 
solved by  the  spirit  and  converted  into  prussic  acid  in  the  body. 
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JATRQPHA  MANIHOT.  CASSAVA. 

Tlie  root  of  one  variety  of  this  West  Indian  plant,  knomi  under 
the  name  of  Bitter  Oassava,  contains  in  its  juice  prussic  acid  It 
is,  therefore,  when  recently  expressed,  highly  poisonous,  inducin.^ 
coma,  convulsions,  and  death.  Prussian  blue  may  be  obtained 
from  the  fresh  juice  by  the  iron-test  for  prussic  acid.  The  vege- 
table prmciples  of  the  plant,  evaporated  to  dryness,  form  what"  is 
called  Cassava-caJce,  which  is  not  only  inert,  by  reason  of  the  poison 
being  volatilized,  but  highly  nutritious.  The  starch  obtained  from 
this  root  is  weU  known  under  the  i^ame  of  Tapioca.  Neither 
cassava  nor  tapioca  yields  any  trace  of  prussic  acid. 


PHAPTBR  62. 

CYA.NIDE  OF  POTASSIUM. — SYMPTOMS   AND    APPEARANCES.  — LOCAL  ACTrON.  

FATAL  DOSE. — ANALYSIS.— SULPHO-  AND  FERllO-CYANIDB  OF  POTASSIUM.  

CYANIDE  OF  IRON.  PRUSSIAN  I?LUB.  —CYANIDES  OF  MEBCUBY  AKD  SILVER. 

CYANIDE  OF  POTASSIUM. 

Prussic  acid  is  as  fatal  to  animal  life  when  its  elements  are 
combined  with  alkaline  bases  as  when  it  is  free.  Thus  it  has 
been  found  that  the  same  quantity  of  diluted  prussic  acid  will  kiU 
a  dog,  whether  it  be  given  in  a  pure  state  or  combined  with  am- 
monia or  potash.  ('  Orfila,'  vol.  2,  p.  292.)  Hence,  ammonia 
cannot  be  regarded  as  a  chemical  antidote  in  cases  of  poisoning  by 
prussic  acid,  but  merely  as  a  stimulant.  Alkalies  have  not  even 
the  power  of  fixing  the  acid.  In  Beg.  v.  Cronin  (0.  C.  C.  1847), 
the  prisoner  had  prescribed  aroraatic  spirits  of  ammonia  with  prussic 
acid,  and  the  question  was,  -vyhether  the  poison  would  become 
thereby  in  any  degree  disarmed  of  its  virulence.  The  answer  was 
in  the  negative,  as  the  rapid  death  of  the  woman  proved.  Wlien 
mixed  with  an  alkaline  base,  such  as  ammonia,  prussic  acid  is  liable 
to  undergo  speedy  decomposition.  It  becomes  yellow,  then  brown, 
and  finally,  almost  black,  a  thick  black  sediment  being  formed  in 
it.  This  change  is,  however,  only  partial  ;  in  one  specimen  thus 
altered,  I  found  a  large  quantity  of  free  prussic  acid  after  two  yeai-s. 
The  change  is  not  observed  to  take  place  when  the  prussic  acid  bears 
a  small  proportion  to  the  base,  or  vice  ve^sd  ;  nor  dpes  it  so  readily 
occur  when  the  prussic  acid  is  much  diluted. 

The  only  saline  compound  of  prussic  acid  which  is  of  any  prac- 
tical interest  as  a  poison,  is  the  Cyanide  of  Potassium. 

Symptoms. — This  salt  has  a  bitter  taste,  producing  first  a  sense 
of  coldness  on  the  tongue,  followed  by  a  feeling  of  constriction  and 
burning  heat  in  the  throat.  It  is  one  of  tlie  most  formidable  jwisons 
Icnown  to  chemists.  It  has  destroyed  life  in  a  quarter  of  an  hour. 
A  dose  of  five  grains  has  proved  fatal  in  three  instances.  In  one 
cix&e  the  i^erson  died  in  two  hours.    ('  Chem.  News,'  Sept.  5, 1803.) 
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The  symptoms  which  the  cyanide  produces  are  similar  to  those  oc- 
casioned by  prussic  acid — insensibility,  spasmodic  breathing,  con- 
vulsions, with  tetanic  stiffness  of  the  jaws  and  body.  They  appear 
in  a  few  seconds  or  minutes,  and  run  through  their  course  with  great 
rapidity. 

Insensibility  is  not  always  an  immediate  symptom.  A  woman, 
who  was  at  the  time  under  medical  treatment,  took  by  mistake  a 
teaspoonful  of  a  solution  of  cyanide  of  potassium,  containing  about 
seven  grains  of  the  salt.  Immediately  after  taking  it  she  complained 
of  a  severe  burning  pain  in  the  stomach,  and  a  feeling  as  if  the 
bowels  were  about  to  act.  She  went  to  the  water-closet,  and  her 
strength  left  her.  She  was  removed  to  bed,  and  speedily  became 
unconscious.  It  was  found  impossible  to  introduce  anytliing  into 
the  stomach.  She  died  in  less  than  an  hour.  There  was  no  con- 
vulsion before  death,  but  a  sudden  convulsive  action  of  the  body 
took  place  after  the  heart  had  ceased  to  beat.  The  appearance  of 
the  body  was  so  natural,  even  on  the  day  following  death,  that 
some  of  her  friends  su pposed  there  might  still  be  life.  ('Boston 
Medical  and  Surgical  Journal,'  Dec.  11,  1856,  and  'Brit,  and  For. 
Med.  Rev.'  1857,  vol.  19,  p.  528.)  In  June  1856  a  woman  swal- 
lowed an  ounce  and  a  half  of  a  solution  of  cyanide  of  potassium, 
used  for  photographic  purposes.  The  quantity  taken  amounted  to 
five  grains.  In  two  minutes  she  became  unconscious,  the  whole  of 
the  body  was  slightly  convulsed,  and  the  pupils  of  the  eyes  were 
dilated.  She  foamed  at  the  mouth,  the  pulse  was  small  and  feeble, 
and  there  was  spasmodic  closure  of  the  jaws.  Nevertheless,  as  she 
had  lost  some  teeth,  there  was  sufficient  space  for  the  introduction 
of  the  tube  of  the  stomach-pump  within  five 'minutes  after  she  had 
taken  the  poison.  She  died  in  twenty  minutes.  In  the  Registrar- 
General's  Report  for  Oct.  3,  1857,  three  deaths  are  stated  to  have 
occurred  from  tliis  salt  among  the  families  of  soldiers  ;  two  were 
cases  of  suicide,  and  one  of  accident.  It  appears  that  they  employed 
it  for  cleaning  lace.  In  the  five  years,  1863-7,  one  hundred  and 
fifty-one  deaths  are  reported  to  have  been  caused  by  prussic  acid  and 
cyanide  of  potassium.  (Reg. -Gen.  Rep.)  (For  cases  of  its  fatal 
action  see  '  Med.  Times  and  Gaz.'  Oct.  12,  1850,  p.  390  ;  Nov.  9, 
1850,  p.  482  ;  and  July  12,  1851,  p.  41  ;  also  '  Chem.  News,'  April 
27,  1861,  p.  260.)  The  salt  is  much  used  by  photographers,  and 
has  given  rise  to  many  accidents  among  persons  engaged  in  the 
practice  of  this  art. 

Appearances. — In  a  case  in  which  an  inspection  of  the  body  was  . 
made  two  days  after  death,  there  was  no  remarkable  odour  ;  the 
muscles  were  stiff  and  rigid  ;  the  face  and  fore  part  of  the  body 
pale  ;  the  back  part  livid,  except  those  portions  which  had  sustained 
pressure.  The  fingers  and  toes  were  convulsively  bent  inwards,  the 
nails  blue,  eyelids  half-closed,  lips  pale,  the  vessels  of  the  brain 
filled  with  blueish-red  (blaurothem)  blood.  On  making  a  section  of 
the  brain  and  spinal  marrow,  bloody  points  were  observed.  The 
lungs  were  congested  posteriorly,  and  on  cutting  into  them  a  strong 
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odour  of  bitter  almonds  was  perceived.  A  yellowish  mucus  was 
found  in  the  stomach,  which  yielded  on  analysis  cyanide  of  potas- 
sium. The  mucous  membrane  was  reddened  near  the  intestinal 
end.  The  poison  was  not  detected  in  any  part  of  the  body  except 
the  contents  of  the  stomach  and  intestines.  (Casper's  '  Wochen- 
schrift,'  Oct.  4,  1845,  p.  657.)  In  November  1851,  a  girl,  set.  18, 
was  brought  to  Guy's  Hospital.  Half  an  hour  before  her  admission, 
she  was  seen  to  swallow  a  solution  of  cyanide  of  potassium.  She 
vomited  once.  It  is  stated  that  she  was  alive  when  put  into  the 
cab,  but  when  taken  out  at  the  hospital,  seven  minutes  afterwards, 
she  was  completely  insensible,  pulseless  at  the  wrist,  and  to  all  ap- 
pearance dead.  Artificial  respiration  was  at  once  resorted  to,  am- 
monia was  applied  to  the  nostrUs,  warmth  to  the  limbs,  and  cold 
affusion  to  the  spine  ;  but  all  to  no  effect,  and,  with  the  exception 
of  an  alteration  in  the  pupils  observed  during  tiie  first  few  minutes 
of  her  admission,  she  evinced  no  signs  of  vitality.  The  body  was 
inspected  on  the  following  day.  The  stomach  contained  a  large 
quantity  of  half-digested  food  ;  its  mucous  membrane  was  of  a  pink 
colour,  and  deeply  injected,  especially  in  patches.  Every  other 
organ  was  healthy,  and  there  was  no  appearance  of  corrosion  about 
the  mouth.  The  contents  of  the  stomach  were  of  a  pale  straw-colour, 
semi-fluid,  and  had  a  decidedly  bitter  ahnond  odour.  Prussic  acid 
was  detected  in  them.  (See  also  a  case  by  Dr.  Ellis,  '  Lancet,'  Oct. 
17,  1863,  p.  447.) 

This  poison  is  generally  fatal.  Two  cases  of  recovery  from  large 
doses  are,  however,  reported  by  Mr.  Stevenson.  ('  Lancet,'  1871, 
vol.  1,  p.  806.)  A  rare  instance  of  recovery  was  communicated  to 
me  by  Mr.  Taafe,  of  Brighton.  In  March  1862  a  man  swallowed 
the  greater  part  of  a  solution  containing  an  ounce  of  the  commercial 
cyanide,  which  he  had  dissolved  for  the  purpose.  Mr.  Taafe  found 
the  man  a  few  minutes  afterwards  lying  in  the  street  insensible,  and 
breathing  stertorously  ;  and  in  about  ten  minutes  he  applied  the 
stomach-pump,  with  cold  affusion,  freely.  In  two  hoiu-s  the  man 
vomited,  and  from  that  time  rapidly  recovered.  The  comniercial 
cyanide  frequently  contains  a  large  proportion  of  carbonate  of 
potash.  This  lowers  its  poisonous  action.  The  cyanide  may 
be  separated  from  the  carbonate  by  its  solubility  in  rectified 
spirit. 

Cyanide  of  potassium  has  a  local  chemical  action  upon  the  skin  ; 
and  if  tliis  is  abraded  or  wounded,  it  may  be  absorbed  and  produce 
serious  effects.  Some  accidents  of  this  kind  have  occurred  in  the 
practice  of  photography.  ('  Ann.  d'Hyg.'  1863,  vol.  1,  p.  454.)  A 
mixture  of  cyanide  of  potassium,  cyanide  of  silver  and  chalk  is  used 
under  the  name  of  argentine  for  silvering  metallic  plates,  and  as  a 
sort  of  plate-powder.  Dr.  Martins  met  with  a  case  in  which  a  lady 
suffered  some  severe  symptoms  of  poisoning,  owing  to  her  having 
used  this  powder  for  silvering  metal  by  rubbing  it  on  the  siu-face 
with  linen.  The  powder  had  penetrated,  and  had  been  absorbed 
through  the  skin.     (Mehu,  '  Ann.  Pharm.'  1874,  p.  220.) 
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Dr.  Clianet  has  directed  attention  to  the  local .  action  of  this 
poison  on  the  hands  of  the  workmen  engaged  in  the  arts  of  electro- 
gilding  and  silvering.  The  hands  of  these  men  are  almost  always 
covered  with  ulcers.  The  skin  about  the  joints  is  fissured,  and  an 
oozing  of  blood  often  takes  place.  The  nail  with  its  root  partici- 
pates in  the  inflammation.  The  workmen  informed  him  that  on 
dipping  theii-  arms  in  the  bath  for  a  few  seconds,  the  whole  of  the 
sMn  became  reddened.  The  ulceration  of  the  soft  parts  continued 
even  to  the  bone,  producing  great  pain  and  broken  rest.  ('  Gaz.  des 
Hop.'  24  .Tun.  1847,  p.  374.)  The  strong  alkaUnity  of  the  solution 
would  explain  some  of  these  effects,  for  the  solution  readily  dis- 
solves the  cuticle,  and  exposes  the  true  skin.  The  excoriations 
produced  may,  however,  lead  to  the  absorption  of  the  poison,  and 
to  aU  the  efiiects  of  chronic  poisoning  by  prussic  acid. 

A  patient  was  directed  to  use  as  an  injection,  a  solution  of  rather 
less  than  five  grains  (4*6  gr.)  of  the  cyanide  dissolved  in  six  ounces 
and  a  half  of  water.  He  was  seized  soon  afterwards  with  convul- 
sions, palpitation,  slow  and  diflicult  respiration,  coldness  of  surface, 
dilatation  of  pupils,  and  fixedness  of  the  eyes.  He  died  in  an  hour. 
('Ann.  d'Hyg.'  1843,  vol.  1,  p.  412.)  It  appears  that,  thirty-six 
hours  previously,  he  had  used  a  similar  injection  without  injury, 
but  the  probability  is  that  the  cyanide  then  employed  was  not  pure. 

Fatal  dose  and  period  of  death. — Two  grains  and  a  half  (2 '44  gr.) 
of  the  pure  salt  are  equivalent  to  one  grain  of  anhydrous  prussic, 
or  fifty  minims  of  the  London  pharmacopoeial  acid.  Hence  the  cyan- 
ide may  be  regarded  as  a  solid  compound  of  prussic  acid  containing 
of  this  poison,  in  its  most  concentrated  form,  no  less  than  39*3  per 
cent,  by  weight  !  A  dose  of  from  three  to  five  grains  of  the  pure 
salt  may,  therefore,  destroy  life.  From  a  case  above  related,  it 
would  appear  that  a  dose  of  less  than  five  grains  has  actually  de- 
stroyed life,  and  in  another  case  five  grains  proved  fatal.  Death  has 
taken  place  in  a  quarter  of  an  hour,  but  it  may  prove  even  more 
rapidly  fatal. 

The  cyanide  is  not  used  medicinally  in  England.  The  medicinal 
dose  is  estimated  at  from  one-eighth  to  one-fourth  of  a  grain,  but, 
as  the  salt  is  of  uncertain  composition,  it  is  a  most  dangerous  sub- 
stance to  employ.  From  its  great  solvent  powers  on  the  metals  it 
is  extensively  used  in  the  arts  of  electro-gilding  and  plating,  as  well 
as  in  photography.  The  solution  is  improperly  kept  exposed,  and 
is  constantly  evolving  prussic  acid  in  vapour. 

Treatment. — The  symptoms  occur  with  such  rapidity  and  vio- 
lence, that  there  is  scarcely  time  to  employ  treatment.  The  ad- 
ministration of  a  weak  solution  of  green  sulphate  of  iron  would 
have  the  efiect  of  decomposing  the  poison,  and  converting  it  to 
Prussian  blue.  Cold  affusion  and  other  remedies  used  in  poisoning 
by  prussic  acid  should  be  also  applied. 

In  one  instance  the  iron  treatment  appears  to  have  been  effectual. 
A  photographer  swallowed,  by  mistake,  three  grains  of  the  cyanide 
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in  solution .  PJaving  discovered  his  error,  lie  immediately  swallowed 
a  quantity  of  developing  solution  (sulphate  of  iron).  Vomiting 
was  excited  by  mustard.  He  threw  oft'  a  quantity  of  Prussian  blue 
and  recovered.    ('  Guy's  Hosp.  Rep.'  1868,  p.  239.) 

Analysis. — Cyanide  of  potassium  is  usually  seen  in  hard  white 
uncrystalline  masses.  It  has  an  acrid  alkaline  bitter  taste,  and  Ls 
withovit  any  odour  until  air  and  moisture  have  had  free  access  to  it. 
It  then  emits  the  well-marked  odour  of  prussic  acid.  It  is  deli- 
quescent, and  very  soluble  in  water  :  the  solution,  when  pure,  is 
colourless,  and  has  a  strong  alkaline  reaction,  a  soapy  feel,  and  a 
powerful  odour  of  prussic  acid.  It  is  not  very  soluble  in  pure  and 
strong  alcohol.  1.  It  is  decomposed  by  all  acids,  and  prussic  acid 
is  set  free.  2.  The  potash  is  precipitated  by  tartaric  acid  and  chloride 
of  platinum.  3.  It  gives  a  white  precipitate  with  niti'ate  of  silver, 
which,  when  dried  and  heated,  possesses  all  the  i^roperties  of  cyanide 
of  silver.  This  precipitate  is  easily  redissolved  by  a  slight  excess  of 
the  solution  of  cyanide  of  potassium.  4.  If  a  solution  of  green  sul- 
phate of  iron  is  added  to  a  solution  of  the  cyanide  of  potassium,  and 
.after  agitation,  diluted  sulphuric  acid,  Prussian  blue  mU  result.  5. 
A  single  grain  of  this  salt,  moistened  with  water  in  a  watch-glass, 
gives  a  well-marked  reaction  by  its  vapour,  with  the  silver  and  sul- 
.j)hur-tests.  Should  this  experiment  fail,  a  drop  of  the  bisulpliide  of 
ammonium  may  be  heated  with  the  cyanide — the  liquid  acidulated 
with  hydrochloric  acid,  and  a  solution  of  persulphate  of  iron  added. 
The  red  colour  of  the  sulplio-cyanate  of  iron  is  immediately  brought 
•out. 

Organic  Liquids. — The  salt  may  be  obtained  as  a  soluble  fixed 
residue  from  organic  matter  by  drying  and  incinerating  it  in  a  close 
vessel.  Any  liquid  containing  it  wUl  have  the  odour  of  prussic 
acid.  A  small  portion  of  the  liquid  should  be  filtered  or  dialysed 
for  preliminary  testing.  If  the  cyanide  is  present  the  addition  of 
a  solution  of  green  sulphate  of  iron  and  hydrochloric  acid  vnil  pro- 
duce Prussian  blue  before  distillation.  By  distilling  the  organic  hquid 
with  diluted  sulphuric  acid,  prussic  acid  will  be  obtained  in  the 
receiver,  and  sulphate  of  potash  may  be  procured  by  incinerating 
the  residue  left  in  the  retort.  M.  Bonjean  found  in  one  experiment 
that  cyanide  of  potassium  was  entirely  lost  as  a  result  of  decompo- 
sition in  the  dead  body  of  an  animal.  After  forty  days  he  was  un- 
able to  detect  it,  either  by  the  odour  or  by  tests,  in  the  stomach  of 
a  rabbit,  which  had  been  killed  by  8-lOths  of  a  grain,  and  into 
which  a  like  quantity  had  been  introduced  soon  after  death.  (Op. 
cit.  p.  33  ;  see  also  p.  711.)  The  cyanide  of  potassium  is  liable, 
during  putrefaction,  to  be  converted  into  sulpho-cyanide.  A  case 
of  poisoning  occurred  to  Dr.  Letheby  in  Sept.  1864,  in  which  siilpho- 
cyanide  of  potassium  and  carbonate  of  potash  were  found  in  tlie 
stomach  in  place  of  the  poison  actually  taken.  In  these  cases  it 
should  then  be  sought  for  by  digesting  the  viscera  in  a  mixture  of 
alcohol  and  water.  (See  p.  607,  ante.)  The  cyanide  maybe  found  as 
an  impurity  in  reduced  iron,  which  is  much  used  as  a  medicine. 
('Pop.  Sci.  Rev.'  1872,  p.  87.) 
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STJLPHO-  AND  PERRO-CYANIDE  OF  POTASSIUM. 

The  siilpho-  and  ferro-cyanic  acids,  whether  free  or  combined 
with  alkalies,  are  said  not  to  be  poisonous  ;  but  fu.rther  experiments 
are  reqiiired  to  determine  to  what  extent  they  may  be  noxious  to 
man.  A  singular  case,  in  which  Sulpho-cyanic  acid  was  alleged  to 
have  been  the  cause  of  death,  will  be  found  reported  in  the  '  Brit, 
and  For.  Med.  Rev. '  July  1839.  A  man  wishing  to  destroy  himself, 
swallowed  a  liquid  which  he  had  obtained  by  distilling  ferro-cyanide 
of  potassium  with  strong  sulphuric  acid.  He  was  found  dead 
in  his  room,  and  twenty-four  hours  afterwards  the  body  was  ex- 
amined. The  stomach  was  not  inflamed,  but  part  of  its  mucous  sur- 
face was  softened,  and  of  a  brownish-black  colour.  There  was  no 
odour  of  prussic  acid.  Some  doubt  having  arisen  respecting  the 
products  of  such  a  distillation,  experiments  were  performed  to  deter- 
mine this  point ;  but  the  results  obtained  by  the  different  experi- 
mentalists did  not  agree.  In  repeating  the  distillation,  I  have  found 
that  prussic  acid  in  large,  and  sulpho-cyanic  acid  in  small  quantity, 
were  produced  ;  and  it  is  highly  probable  that  death  was  really 
caused  by  prussic  acid,  which  may  have  been  the  case,  although  no 
odour  was  perceptible.  The  blackened  state  of  the  stomach  was 
probably  due  to  some  strong  sulphuric  acid  being  mixed  with  it. 

Sulpho-cyanic  acid  and  Sulpho-cyanide  of  potassium  have  been 
found,  in  moderately  large  doses,  to  cause  the  death  of  animals. 
Bernard,  who  has  experimented  on  this  subject,  states  that  the 
sulpho-cyanide  produces  direct  paralysis  of  the  muscular  system, 
and  arrests  the  action  of  the  heart— that,  in  fact,  it  is  a  cardiac 
poison  ;  but  this  was  observed  only  where  the  poison  had  been  intro- 
duced directly  into  the  circulation— a  case  which  is  not  likely  to 
present  itself  in  medical  jurisprudence.  A  solution  of  it  injected 
into  the  stomach  or  under  the  skin  of  a  rabbit,  produced  no  symp- 
tom of_poisoning.  ('  Legons  sur  les  Substances  Toxiques,'  1857,  pp. 
351,  355,  386.)  Bernard  ranks  this  as  a  blood-poison  of  gxeat  power. 
The  salt  is  generally  present  in  small  quantity  in  saliva  :  hence  it 
must  be  formed  and  secreted  by  the  blood.  Dr.  Leared  examined 
the  saliva  of  iifty  individuals,  and  found  sulpho-cyanide  in  the 
greater  number.  He  had  detected  it  in  the  urine  in  the  proportion 
of  about  one-eighth  of  a  grain  in  sixteen  ounces  of  normal  urine, 
and  also  in  the  blood  of  man  and  all  other  vertebrate  animals 
('Proc.  R.  S. '  1869,  No.  114.)  This  salt,  unlike  the  fen-o- and  ferri- 
cyanides  of  potassium,  is  a  remarkable  deoxidizer,  and  its  noxious 
operation  on  the  blood  may  depend  on  its  removing  ozone  from  that 
fluid. 

With  respect  to  the  Ferro-cyanide  and  the  f  erri-cyanide  of  potas  - 
sium,  Bischofl:  found  that  five  grains  produced  tremors  in  a  small 
rabbit.  These  passed  off;  the  animal  ate  its  food  readily,  but 
died  in  five  days.  The  ferro-cyanide  is  remarkable  for  the  rapidity 
with  wliich  it  is  absorbed  and  eliminated  in  the  urine  of  animals 
to  which  it  has  been  given.    (See  ante,  p.  23.)  On  a  charge  of  poi- 
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soiling  with  the  ferro-cyanide  of  potassium,  which  occurred  in 
Germany,  the  medical  witnesses  were  asked  whether  it  was  a  poison. 
They  could  not  answer  the  question,  but  said  it  would  undergo 
a  decomposition  in  the  stomach  wliich  would  render  it  inert  !  In 
this  instance  there  was  no  proof  that  the  salt  had  even  been  swal- 
lowed ;  and  the  sudden  death  of  the  woman  appeared  to  be  due 
to  hydro-thorax.  (Canstatt's  '  Jahresbericht,'  1844,  B.  v.  s.  291.) 
Any  acids  in  the  stomach  would  tend  to  decompose  it,  and  set 
free  prussic  acid  ;  but  this  change  has  but  little  tendency  to  take 
place  at  the  natural  temperature  of  the  body  (98°).  Dr.  Stevenson 
informed  me  that  he  met  with  a  case  in  which  a  man  took  a  dose  of 
this  salt,  and  soon  afterwards  a  large  dose  of  tartaric  acid.  The 
result  was  that  by  a  chemical  change  prussic  acid  was  produced  in 
his  stomach,  and  he  died  from  the  effects  of  this  poison.  Further 
experiments  are  required  to  determine  the  properties  of  this  com- 
pound. According  to  Schubarth,  it  is  not  poisonous  to  man  or 
animals  in  two-drachm  doses.  (Wibmer,  Op.  cit.  vol.  2,  p.  356.) 
It  was  formerly  supposed  to  contain  prussic  acid,  and  that  it  was 
therefore  highly  deleterious.  It  is  now  laiown,  however,  that  prussic 
acid  is  not  a  constituent  of  it  but  a  product  resulting  from  a  reaction 
of  its  elements,  and  that  it  has  no  independent  existence  in  the  salt. 

Analysis. — Sulpho-cyanide  of  potassium  is  a  wliite  crystallizable 
salt,  very  soluble  in  water,  and  forming  with  it,  a  colourless  neutral 
solution.  The  tests  which  may  be  employed  are — 1.  Persulphate  of 
iron.  If  this  is  added  to  a  solution  of  the  sulpho-cyanide,  even 
when  in  small  proportion,  it  immediately  produces  a  deep  blood-red 
colour.  The  red  colour  disappears,  and  a  milky- wliite  precipitate  is 
thrown  down  on  the  addition  of  a  solution  of  corrosive  sublimate, 
or  on  boiUng  the  liquid  either  with  or  withoiit  the  addition  of  a 
mineral  acid.  It  is  also  destroyed  by  dilution  with  water.  2.  Iodic 
acid.  When  added  to  the  solution,  iodine  is  set  free,  indicated  by 
the  blue  colour  produced  on  the  addition  of  starch,  or  by  shaking 
the  liquid  with  sulphide  of  carbon,  which  dissolves  and  separates 
the  iodine.  The  potash  may  be  discovered  by  the  usual  tests.  "Wl^en 
distilled  with  sulphuric  acid  it  yields  a  liquid  containing  prussic 
acid  and  sulphuretted  hydrogen. 

Ferro-cyanide  of  potassium. — This  is  a  well-known  yeUow  salt, 
crystallizing  in  square  tables,  which  are  somewhat  tough.  It  is  easily 
dissolved  by  water,  forming  a  neutral  yellow  solution.  Fer sulphate  of 
iron  gives  with  it,  even  when  considerably  diluted,  a  deep  blue  pre- 
cipitate (Prussian  blue).  When  the  powder  is  warmed  with  diluted 
sulphuric  acid,  pru  ssic  acid  is  set  free.  This  may  be  procured  by  distil- 
lation, or  if  the  salt  be  in  small  quantity  (one  grain),  it  may  be  proved 
to  exist  by  the  silver  and  sulphur  tests  for  prussic  acid  applied  to 
the  vapoxxr. 

CYANIDE  OP  IRON".     PRUSSIAN  BLUE. 

This  substance  does  not  appear  to  possess  any  poisonous  proper- 
ties.   It  is  said  to  be  much  employed,  when  mixed  Avith  a  yellow 
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colouring  matter,  to  give  a  gi-een  colour  to  factitious  tea  leaves.  In 
a  seizure  which  was  made  of  some  spurious  tea,  a  qiiestion  was  put 
by  the  magistrate — whether  Prussian  blue  was  a  poison.  One  of 
the  '  experts,'  who  gave  evidence,  is  reported  to  have  said  that  it 
was  a  decided  poison :  that  it  consisted  of  iron,  nitrogen,  and  carbon, 
and  was  strongly  impregnated  with  prussic  acid  !  This  evidence 
appears  to  have  been  received  without  any  comment.  Under  the 
Adulteration  Act  recently  passed,  1873-4,  this  question  has  again 
arisen  in  a  number  of  cases  in  which  tea-dealers  have  been  charged 
with  selling  adulterated  tea.  It  seems  that  it  is  the  practice  of  the 
Chinese  to  give  a  green  colour  to  tea  leaves,  and  thus  to  manufac- 
ture green  tea.  CJiina  clay  or  French  chalk  is  also  used  to  give  a 
facing  to  tea. 

The  substances  here  mentioned  do  not  possess  any  poisonous 
properties  ;  but  iindoubtedly  the  vendor  should  be  bound  to  inform 
the  purchaser  that  the  tea  has  been  mixed  with  Prussian  blue,  clay, 
&c.  With  regard  to  Prussian  blue,  Schubarth  found  that  two 
draclims  produced  no  effect  whatever  on  a  dog.  He  therefore  con- 
tends that  it  is  not  a  poison,  and  that  it  should  be  regarded  as  an 
indifferent  substance.    (Wibmer,  Op.  cit.  vol.  2,  p.  356.) 

Chemical  Analysis. — Prussian  blue  is  a  tasteless  powder  of  a  deep 
blue  colour,  insoluble  in  water,  alcohol,  and  the  diluted  acids.  It 
may  be  identified  by  the  following  characters  : — 1.  When  heated  in 
the  air  it  turns  brown  and  becomes  incandescent.  2.  If  warmed 
with  a  few  drops  of  caustic  potash,  oxide  of  iron  is  precipitated,  and 
ferro-cyanide  of  potassium  is  formed.  3.  It  is  dissolved  by  strong 
sulphuric  acid  at  the  boiling  point,  forming  a  white  Liquid  (by  de- 
hydration), but  re-acquires  a  blue  colour  when  added  to  water. 

CYANIDES  OF  MERCUP.Y  AND  SILVER. 

A  full  account  of  the  poisonoiis  properties  of  the  cyanide  of  mer- 
cury has  been  elsewhere  given  (ante,  p.  396).  From  the  observation 
of  its  effects  on  man,  it  appears  to  act  more  like  a  mercuiial  poison 
than  a  compound  of  cyanogen.  I  am  not  aware  that  the  cyanide  of 
silver  has  ever  given  rise  to  any  instance  of  poisoning  in  the  human 
subject.  It  is  very  insoluble  in  water,  but  it  is  nevertheless  a 
noxious  substance.  The  late  Mr.  Nunneley  found,  in  his  experi- 
ments on  animals,  that  it  acted  on  them  like  hydrocyanic  acid,  but 
in  a  weaker  degree.    ('Prov.  Trans.'  N.  S.  iii.  86.) 

Analysis. — ^For  the  analysis  of  cyanide  of  mercury  see  ante, 
p.  396,  and  for  that  of  cyanide  of  silver,  ante,  p.  599.  It  is  only 
necessary  to  state  here,  that  both  salts  may  have  their  nature  deter- 
mined by  the  vapour-tests  for  prussic  acid  (ante,  p.  600).  Thus, 
half  a  grain  (of  either  salt)  put  into  a  watch-glass,  and  moistened 
with  strong  hydrochloric  acid,  gave  the  characteristic  reactions  with 
the  silver  and  sulphur  tests  in  a  few  seconds. 
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CHAPTER  63. 

POISONING  WITH  ALCOHOL.—  ACUTE  AND  CHRONIC.  ALCOHOLI.SM.— SYOTTOMS 

AND  APPBAEANCES.— ETHER  IN  LIQUID    AND  VAPOUR.— ETHERIZATION.  

SYMPTOMS  AND  APPEARANCES.— ITS  USE  AS  AN  ANiE.STHETIC. — HYDRATE 
OP  CHLORAL. — SYMPTOMS  AND  APPEARANCES. 

ALCOHOL. 

The  only  form  of  poisoning  by  alcohol  which  a  medical  jurist  has 
to  encounter,  is  that  which  arises  from  the  takuig  of  large  quantities 
of  spirituou.s  liquors — such  as  gin,  whisky,  rum,  or  brandy.  The 
two  last-mentioned  compounds  contain  about  fifty-tliree  per  cent, 
by  measure  of  alcohol,  while  gin  and  whisky  are  rather  stronger, 
gin  containing  as  much  as  fifty-seven  per  cent. 

Symptoms. — In  general,  the  symptoms  produced  by  alcohol  come 
on  in  the  course  of  a  few  minutes.  There  is  confusion  of  thought,  with 
inability  to  stand  or  walk,  a  tottering  gait,  and  giddiness,  followed  by 
stupor  and  coma.  Should  the  person  recover  from  this  stage,  vomit- 
ing supervenes.  The  insensibility  produced  by  alcohol  may  not  come 
on  until  after  a  certain  period,  and  then  suddenly.  Sir  R.  Christi- 
son  met  with  an  instance  in  which  a  person  fell  into  a  deep  stupor 
some  time  after  he  had  swallowed  sixteen  ounces  of  whisky- 
there  were  none  of  the  usual  premonitory  symptoms.  In  another 
instance,  a  person  may  apparently  recover  from  the  first  effects,  and 
then  suddenly  become  insensible  and  die  convulsed.  There  is  a 
ghastly  or  vacant  expression  in  the  face,  which  is  sometimes  suflFiised 
and  bloated  ;  the  lips  are  livid,  and  the  pupils  are  dilated  and  fixed  ; 
if  they  possess  the  power  of  contracting  under  the  influence  of 
light,  it  is  a  favourable  sign.  (See  'Lancet,'  Jan.  27,  1855, 
p.  89.)  The  conjunctives  are  generally  much  sufi"used.  The  breath 
has  an  alcoholic  odour.  The  more  concentrated  the  alcohol,  the 
more  rapidly  are  the  symptoms  induced,  and  they  are  also  more  se- 
vere in  their  character.  Diluted  alcohol  commonly  produces  a  stage  of 
excitement  before  stupor,  while  in  the  action  of  concentrated  alcohol, 
there  may  be  profound  coma  in  a  few  minutes.  The  cause  of  death 
maybe  generally  traced  to  congestion  of  the  brain  or  lungs,  or  both. 

Alcohol  may  act  as  a  poison  by  its  vapour.  If  the  concentrated 
vapour  be  respired,  it  will  produce  the  usual  efi'ects  of  intoxication. 
There  is  a  case  on  record  in  which  a  child  two  years  of  age  was  thrown 
into  an  apoplectic  stupor  by  the  alcoholic  vapotu-  of  ean  de  Cologne. 
In  this  manner  a  child  might  be  destroyed,  and  no  trace  of  the  jjoi- 
son  found  in  the  stomach.  In  five  years  (1863-7)  thirty-five  deaths 
are  reported  to  have  occurred  from  alcohol  by  the  acute  form  of 
poisoning  in  England  and  Wales. 

One  of  the  remarkable  features  of  poisoning  by  alcohol  is  tliat  a 
remission  of  the  symptoms  is  by  no  means  unfrequent,  and  that  death 
sometimes  takes  place  suddenly  after  some  hoiu*s  or  days,  when  a 
person  appears  to  have  recovered  entirely  from  the  efl'ects. 
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The  symptoms  arising  from  apoplexy,  from  concussion  of  the 
brain,  or  the  efiects  of  opium,  have  been  sometimes  mistaken  for 
those  of  poisoning  by  alcohol,  and  persons  have  been  wrongly  charged 
with  being  drunk.  With  respect  to  concussion,  a  difficulty  can  arise 
only  in  reference  to  the  more  advanced  stage  of  poisoning  by  al- 
cohol, i.e.  in  which  there  is  profound  coma.  Intoxication  may  in 
general  be  easily  distinguished  by  the  odour  of  the  breath,  for  so 
long  as  the  symptoms  continue,  the  alcohol  is  eliminated  by  the 
limgs.  If  there  should  be  no  perceptible  odour  of  any  alcoholic 
Liquid,  the  presumption  is  that  the  symptoms  are  not  due  to  intoxi- 
cation. When  the  alcoholic  odour  is  jperceptible,  the  symptoms  may 
stiU  be  combined  with  the  efiects  of  apoplexy  or  concussion— a  fact 
which  can  be  cleared  up  only  by  a  history  of  the  case,  or  a  careful 
examination  of  the  head  for  marks  of  violence.  In  poisoning  by 
opium  there  will  be  a  strong  smell  of  tliis  drug  in  the  breath,  the 
symptoms  come  on  much  more  gradually,  and  are  marked  by  drowsi- 
ness and  stupor,  passing  into  complete  lethargy,  with  general  re- 
laxation of  the  muscles,  and  inability  to  walk.  In  poisoning  by 
alcohol  there  is  either  great.excitement  some  time  before  the  stupor, 
which  comes  on  suddenly,  or  the  person  is  found  in  a  state  of  deep 
coma  a  few  minutes  after  having  taken  the  poison.  In  poisoning 
by  opium  the  face  is  pale,  and  the  pupils  are  contracted  ;  in  poi- 
soning by  alcohol  the  face,  under  excitement,  is  more  commonly 
flushed,  and  the  pupils  are  generally  dilated.  Another  fact  to  be  noticed 
is,  that  while  perfect  remissions  are  rare  in  poisoning  by  opium, 
in  poisoning  by  alcohol  a  person  frequently  recovers  his  senses  and 
dies  subsequently.  When  coma  has  supervened,  the  patient  may 
be  roused  by  a  loud  noise  or  a  violent  shock  in  either  case,  and  it 
is  very  difiicult  under  these  circumstances  to  draw  a  well-marked 
distinction.  The  odour  of  the  breath,  or  an  examination  of  the  fluid 
drawn  from  the  stomach  by  the  pumjp,  may  then  show  which  poison 
has  been  taken,  but  the  treatment  is  the  same  in  both  cases. 

A  child,  get.  4,  drank  a  qiiantity  of  brandy,  it  is  supposed  not 
less  than  two  or  three  ounces.  He  was  found  lying  quite  insensible 
— ^respiration  scarcely  perceptible,  and  the  pupils  widely  dilated.  A 
mustard  emetic  was  given  to  him,  which  caused  slight  vomiting,  and 
temporarily  roused  him ;  but  he  soon  fell  into  a  state  of  insensibility, 
and  remained  in  this  state  for  three  hours.  The  breathing  then 
became  more  regular,  and  the  pupils  alternately  contracted  and 
dilated.  In  five  hours  he  was  better,  the  effects  of  the  brandy 
were  gradually  passing  off',  and  in  two  days  he  recovered.  ('  Lancet, 
1872,  vol.  2,  p.  66.) 

Dr.  Stevenson  reports  the  case  of  a  boy  who  swallowed  a  large 
qiiantity  of  brandy.  When  brought  to  Guy's  Hospital  he  was  insen- 
sible ;  the  surface  was  cold,  but  there  was  no  stertorous  breathing. 
The  stomach  pump  was  employed.  The  patient  remained  uncon- 
scious for  twelve  hours.  From  that  time  he  recovered.  (' Guy's  Hosp. 
Rep.'  1869,  p.  268.) 

Chronic  poisoning.    Alcoholism. — When  alcohol  has  been  taken 
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for  a  long  period  m  the  shape  of  intoxicating  drinks,  the  person 
sutlers  from  a  series  of  diseases,  the  characters  of  which  are  well 
marked.  The  usual  effects  are  irritation  of  the  stomach  and  intes- 
tmes  nausea,  vomiting,  purging,  jaundice,  cerebral  congestion, 
scirrhus  of  the  stomach,  dropsy,  diabetes,  paralysis,  deliriiimtrernens, 
and  insanity.  Such  persons  are  subject  to  sudden  death  by  coma. 
After  death  morbid  changes  are  discovered  in  various  organs.  The 
mucous  membrane  of  the  stomach  presents  a  deep  reddish  brown  ap- 
pearance, with  patches  of  congestion  or  effusion.  The  liver  is  com- 
monly enlarged,  and  of  a  Ughter  colour  than  nartiral :  hence  it  is  called 
the  nutmeg  or  the  drunkard's  liver.  It  is  not  unusual  to  find  the  kid- 
neys m  a  state  of  granular  degeneration.  (See  '  Med.  Times  and  Gaz. ' 
July  16,  1853,  p.  72. )  Of  all  the  common  consequences  of  the  abuse 
of  alcoholic  liquids,  delirium  tremens  is  by  far  the  most  frequent. 
Although  generally  a  result  of  chronic  poisoning,  a  state  analogous  to 
it  has  been  known  to  supervene  rapidly.  ('Med.  Gaz.'  vol.  38,  p.  554.) 
Delirium  tremens  is  sometimes  observed  when,  after  long  abuse, 
alcoholic  liquids  are  suddenly  discontinued.  In  these  cases  it  is  the 
result  of  the  withdrawal  of  the  stimulus,  hence  the  symptoms  are 
often  mitigated  when  the  use  of  alcohol  is  resumed.  Something 
analogous  to  this  is  observed  in  chronic  poisoning  by  opium  and 
hydrate  of  chloral. 

Appearances. — The  stomach  has  been  found  intensely  congested 
or  inflamed,  the  mucous  membrane  presenting  in  one  case  a  bright 
red,  and  in  another  a  dark  red-brown  coloiir.  When  death  has 
taken  place  rapidly,  there  may  be  a  peculiar  odour  of  spirits  in  the 
contents  ;  but  this  will  not  be  perceived  if  the  quantity  taken  was 
small,  or  many  hours  have  elapsed  before  the  inspection  is  made. 
The  brain  and  its  membranes  are  found  congested,  and  in  some 
instances,  there  is  effusion  of  blood  or  serum  beneath  the  mucous 
membrane.  _  In  a  case  observed  by  the  late  Dr.  Geoghegan,  in  which 
a  pint  of  spirits  had  been  taken  and  proved  fatal  in  eight  hours, 
black  extravasation  was  found  on  the  mucous  membrane  of  the 
stomach  ;  but  no  trace  of  alcohol  could  be  detected  in  the  contents. 
('Dub.  Med.  Press,'vol.  1,  p.  293 ;  also  'Ed.  Mon.  Jour.'  June  1844.) 
The  action  of  a  strong  alcoholic  liquid  on  the  mucous  membrane 
of  the  stomach  so  closely  resembles  the  effects  produced  by  arsenic 
and  other  irritants,  as  easily  to  give  rise  to  the  suspicion  of  mineral 
irritant  poisoning.  A  drawing  in  the  Museum  collection  of  Guy's 
Hospital  furnishes  a  good  illustration  of  this  local  action  of  alcohol. 
The  whole  of  the  mucous  membrane  of  the  stomach  is  highly  corru- 
gated, and  is  of  a  deep  brownish-red  colour.  Of  all  the  liquids  affecting 
the  brain,  this  has  the  most  powerful  irritant  action  on  the  stomach. 

Casper  examined,  on  the  fourth  day  after  death,  the  body  of  a 
man  who  had  died  from  excessive  drinking.  Cadaveric  rigidity  was 
weU  marked,  and  there  was  an  absence  of  putrefaction.  The  skin  was 
in  a  state  of  contraction  (cutis  anserina).  The  blood-vessels  of  the 
membranes  of  the  brain  were  congested,  and  on  the  right  hemi- 
sphere there  was  an  extravasation  of  fluid  blood.  The  great  vessels 
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of  the  chest  were  filled  with  dark  liquid  blood  ;  the  lungs  were 
normal ;  the  heai-t  was  empty.  There  was  an  odour  of  alcohol  m 
the  head  and  chest.  In  another  case,  after  seven  days,  there  was 
scarcely  any  sign  of  putrefaction.  There  was  congestion  of  the 
brain  ;  the  blood  was  dark  and  fluid,  and  the  cavities  of  the  heart 
contained  only  a  small  quantity.  The  odour  of  brandy  was  percep- 
tible in  the  head  and  chest.  In  a  third,  on  the  ninth  day  after  death, 
the  body  was  comparatively  fresh  ;  the  inspection  was  made  on  the 
eleventh  day.  The  membranes  of  the  brain  were  congested  ;  the 
lungs  were  oedematous.  The  right  cavities  of  the  heart  were  strongly 
distended  with  dark  fluid  blood  ;  the  left  cavities  were  almost  empty, 
The  urinary  bladder  was  distended  with  urine,  apparently  from  a 
want  of  power  to  pass  it.  There  was  no  odour  of  alcohol  in  any  part. 
('  Ger.  Med.'  vol  1,  p.  453.) 

A  case  of  alcoholic  poisoning  of  a  child,  set.  7,  referred  to  me  by 
Mr.  Jackaman,  coroner  for  Ipswich,  in  July  1863,  will  show  that 
the  odour  may  rapidly  disappear.  A  girl  was  found  at  four  o'clock  in 
the  morning  lying  perfectly  insensible  on  the  floor.  She  had  had 
access  to  some  brandy  which  she  had  swallowed  from  a  quartern  mea- 
sure found  near  her,  quite  empty.  She  had  spoken  to  her  mother 
only  ten  minutes  before,  so  that  the  symptoms  must  have  come  on 
very  rapidly.  She  was  seen  by  Mr.  Adams  four  hours  afterwards. 
She  was  then  quite  insensible,  in  a  state  of  profound  coma,  the  skin 
cold  and  covered  with  a  clammy  perspiration.  There  had  been  slight 
vomiting.  The  child  died  in  twelve  hours,  without  recovering  con- 
sciousness from  the  time  at  which  she  was  first  found.  On  inspection, 
there  was  congestion  of  the  brain  and  its  membranes ;  the  heart  and 
lungs  were  quite  healthy.  The  mucous  membrane  of  the  stomach 
presented  patches  of  intense  redness,  and  in  some  places  it  was 
thickened  and  softened — portions  of  it  were  detached  and  hanging 
loosely  in  the  stomach,  and  there  were  patches  of  black  extravasa- 
tion about  it,  evidently  from  altered  blood.  It  contained  a  greenish- 
coloured  liquid,  but  there  was  no  smell  of  brandy  in  it,  neither  was 
this  perceptible  in  the  breath  of  the  child,  four  hours  after  the  alco- 
holic liquid  had  been  taken.  At  first  it  was  suspected  that  arsenic 
had  been  administered,  but  the  symptoms  were  not  those  of  arsenical 
poisoning,  and  neither  arsenic  nor  any  other  metallic  irritant  was 
present  in  the  contents  of  the  stomach,  but  slight  traces  of  the  vapour 
of  alcohol  were  detected  by  the  process  described  below. 

Fatal  dose. — The  quantity  of  alcohol  required  to  destroy  life  can- 
not be  fixed.  It  must  depend  on  the  age  and  habits  of  the  person. 
The  smallest  quantity  known  to  have  proved  fatal  was  in  the  case  of 
a  boy,  set.  7,  who  swallowed  two  wineglassfuls  of  brandy  (between 
three  and  four  ounces).  Soon  afterwards  he  was  observed  to  stagger ; 
he  was  sent  to  bed,  and  vomited  violently.  Thei'e  was  then  a  remis- 
sion of  the  symptoms.  He  got  up  and  sat  by  the  fire ;  his  head,  face, 
and  neck  were  very  red,  and  he  was  in  a  profuse  perspiration.  Half 
an  hour  afterwards,  he  was  found  perfectly  insensible,  strongly  con- 
vulsed, and  the  skin  cold.     He  died  in  about  thirty  hours.  The^ 
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strength  of  the  alcoholic  liquid  taken  will  materially  influence  a 
medical  opinion  in  such  cases  In  a  case  in  which  I  was  consulted 
in  March  1857,  a  man  drank  two  bottles  of  port  wine  (containing 
eleven  ounces  of  alcohol)  in  less  than  two  hours.  He  speedily  be- 
came intoxicated  and  utterly  helpless,  and  died,  without  raUying, 
from  congestion  of  the  brain  and  lungs.  In  a  concentrated  form  it 
is  probable  that  from  two  to  six  ounces  of  alcohol  would  prove  fatal. 

Absorption  and  Elimination.— Thm  liquid  is  rapidly  absorbed, 
diffused,  and  eliminated ;  but  there  is  reason  to  believe  that  a  portion 
undergoes  changes  while  circulating  in  the  bloud.  Dr.  Percy,  many 
years  since,  performed  experiments  on  dogs  with  a  view  of  deter- 
minmg  the  rate  of  absorption.  Six  ounces  of  alcohol,  injected  into 
the  stomach,  killed  a  dog  in  an  hour  and  ten  minutes.  Alcohol  was 
obtained  from  the  brain  by  distillation.  In  another  experiment  of 
a  similar  kind,  alcohol  was  detected  in  the  brain,  blood,  urine,  and 
bile.  J  n  a  third  the  animal  lived  eight  hours  after  the  injection,  and 
no  trace  of  alcohol  could  be  detected  in  the  brain,  blood,  bUe,  or  in 
the  contents  of  the  stomach.    The  whole  of  it  had  disappeared. 

In  the  case  of  a  man  who  had  died  from  drinking  a  quantity  of 
rum,  Drs.  Christison  and  Percy  obtained  alcohol  from  the  brain  by 
distillation  ;  but  in  another  case,  in  which  a  man  survived  three  days, 
no  trace  of  alcohol  was  found.  According  to  the  observations  of  Dr. 
Percy,  this  liquid  is  not  eliminated  to  any  extent  by  the  urine.  He 
separated  it  only  once  from  the  urine  of  dogs  ;  and  he  once  obtained 
evidence  of  its  presence  in  the  distillation  of  five  ounces  of  human 
nrine.  ('  Experimental  Inquiry  on  Alcohol  in  the  Brain,' by  John 
Percy,  M.D.,  1859,  p.  61.) 

The  general  conclusion  to  be  drawn  from  these  experiments,  is 
that  in  acute  poisoning  by  alcohol,  this  liquid  is  soon  absorbed  and 
eliminated,  so  that  if  the  person  has  survived  a  few  days  none  is 
likely  to  be  detected  in  the  body.  It  is  remarkable  that  it  should 
be  found  combined  with  or  deposited  in  the  substance  of  the  brain; 
but  the  experiments  of  Dr.  Percy  and  Sir  R.  Christison  show  that 
this  is  the  organ  in  which,  after  death,  the  absorbed  alcohol  is 
likely  to  be  found. 

More  recent  observations  on  the  absorption  and  elimination  of 
alcohol  have  been  made  by  Drs.  Parkes,  Anstie,  and  Dupr^ ;  but 
these  refer  to  the  use  of  alcohol  for  dietetic  purposes,  and  thei'efore 
apply  to  the  living  body.  The  experiments  of  Dr.  Dupre'  prove  that 
alcohol,  when  taken  as  wine  in  non-poisonous  doses,  is  eliminated  by 
the  kidneys,  lungs,  skin,  and  mucous  membrane  of  the  bowels.  He 
has  detected  it  as  thus  eliminated  by  distillation,  and  the  application 
of  delicate  tests  to  the  distilled  liquid;  but  according  to  him  a  minute 
fraction  only  of  the  alcohol  taken  is  eliminated  through  the  kid- 
neys ('  Proc.  R.  S.'  March  1872,  p.  2G8)  ;  and  it  is  admitted  that 
the  quantity  which  passes  by  the  skin  and  tlie  lungs  is  also  small. 
What  then  becomes  of  the  difference  ?  Is  it  oxidized  in  the  circu- 
lation, as  some  believe  ?  Is  it  deposited  in  the  brain,  as  Dr.  Percy's 
experiments  would  lead  us  to  suppose,  or  is  it  lost  by  evaporation  i 
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There  are  no  facts  at  present  to  enable  us  to  answer  these  questions 
^vith  certainty ;  and  a  remark  made  by  Dr.  Dupre  would  throw  a 
doubt  upon  the  accuracy  of  the  statement  that  alcohol  is  eliminated 
by  the  lu-ine.  He  states  that  a  substance  is  found  in  the  urine  after 
six  weeks'  total  abstinence  (from  alcohol),  and  even  after  an  absti- 
nence of  two  years,  which  gives  the  reactions  ordinarily  employed 
for  the  detection  of  small  quantities  of  alcohol.  (Op.  cit.  p.  276.) 
It  wlU.  be  seen  from  this  that  an  examination  of  the  urine  for 
alcohol  in  a  living  person,  might  give  rise  to  a  fallacious  result, 
and  lead  to  a  serious  error  in  diagnosis.  Making  due  allowance  for 
the  presence  of  this  substance,  and  correcting  his  results  by  experi- 
ments on  the  ail'  expired  from  the  lungs,  and  the  secretion  from 
the  skin.  Dr.  Dupre'  believes  that  ten  days  may  be  taken  as  the 
period  for  the  entire  elimination  of  alcohol.  ('Proc.  R.  S.'  March 
1872,  p.  268.)  The  examination  of  the  breath  exhaled  from  the 
lungs  gives  more  reliable  results  than  an  analysis  of  the  urine. 

Period  of  death. — In  poisoning  by  alcohol,  death  may  take  place 
in  a  few  minutes,  or  not  until  after  the  lapse  of  several  days.  The 
shortest  fatal  case  wliich  I  have  found  reported,  is  that  of  a  man  who 
died  after  swallowing  a  bottle  of  gin  for  a  wager.  It  occurred  in 
London,  in  1839  ;  in  a  quarter  of  an  hour  after  taking  the  gin  the 
man  appeared  intoxicated  ;  he  soon  became  insensible,  and  died  in 
half  an  hour,  although  a  large  quantity  of  the  spirit  had  been  in  the 
meantime  removed  by  the  stomach-pump.  In  general,  if  the  case 
proves  fatal,  death  takes  place  within  twenty-four  hours.  Alcohol 
it  must  be  remembered,  may  destroy  life  indirectly,  i.e.  by  exciting 
an  attack  of  congestive  apoplexy  in  those  who  are  predisposed  to 
this  disease,  and  thus  a  small  quantity  may  accelerate  death. 

Treatment. — Tlie  contents  of  the  stomach  should  be  withdrawn 
by  the  pump  as  speedily  as  possible.  Cold  affusion,  if  the  surface 
be  warm,  or,  as  suggested  by  Sir  R.  Christison,  the  injection  of  cold 
water  into  the  ears,  may  serve  to  rouse  a  person.  Death  may  take  place 
even  when  the  stomach  has  been  emptied,  but  this  affords  commonly 
the  only  chance  of  saving  life.  The  vapour  of  ammonia  may  be 
employed  as  a  stimulant,  and  bleeding  may  be  resorted  to  if  there 
should  be  gi-eat  cerebral  congestion.  Bleeding  sliould  in  any  case 
be  employed  with  great  caution,  as  it  is  apt  to  depress  the  vital 
powers  and  diminish  the  chance  of  recovery.  The  electro-magnetic 
apparatus  may  be  used  as  in  poisoning  by  opium  ;  but  it  is  necessary 
to  remember  that  keeping  a  person  roused  does  not  aid  recovery 
so  long  as  the  poison  is  allowed  to  remain  in  the  body.  ' 

Analysis.— The  contents  of  the  stomach  in  a  rapidly  fatal  case 
may  have  the  odour  of  alcohol,  or  of  the  alcoholic  liquid  taken 
The  odour  is  not  always  perceptible,  or  it  may  be  concealed  by  other 
odours.    In  a  case  of  poisoning  with  gin,  tlie  liquid  drawn  from  the 
stomach  by  the  pump  after  seven  hours  had  no  odour  of  that  spirit 
(See  p.  635. ) 

The  whole  of  the  contents  or  of  the  suspected  liquid  should  be  dis- 
tilled in  a  water-bath,  with  a  proper  condensing  apparatus  attached. 
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(See  fig.  22,  p.  326. )  If  the  liquid  has  an  acid  reaction,  it  should  be 
first  neutralized  by  a  solution  of  carbonate  of  potash  or  soda.  The 
watery  distillate  obtained  should  be  mixed  with  fused  chloride  of  cal- 
cium or  anhydrous  sulphate  of  copper  in  sufficient  quantity,  and  sub- 
mitted to  a  second  distillation  in  a  smaller  retort,  by  a  water-bath. 
The  liquid  resulting  from  this  second  distillation  should  be  agitated 
with  rather  more  dry  carbonate  of  potash  than  it  wall  dissolve,  in  a 
small  tube  provided  with  a  stopper,  and  allowed  to  stand.  A 
stratum  of  alcohol,  if  present,  will,  after  a  time,  float  on  the  surface, 
and  may  be  drawn  off  by  a  pipette  and  examined.  Tests. — 1.  Alco- 
hol has  a  hot  pungent  taste,  a  peculiar  odour,  and  is  very  volatile. 
2.  Absorbed  in  asbestos,  it  burns  with  a  pale  blue  flame,  which 
deposits  no  carbon  on  white  porcelain  ;  and  when  burnt  in  the 
moubh  of  an  inverted  test-tube  containing  a  few  drops  of  solution 
of  baryta,  it  produces  a  well-marked  deposit  of  white  carbonate  of 
baryta.  Lime  water  may  be  substituted  for  baryta  in  this  experi- 
ment. Carbonic  acid  and  water  are  the  sole  products  of  its  combus- 
tion. 3.  It  dissolves  camphor.  4.  It  sets  free  green  oxide  of 
chromium  when  boiled  with  a  few  drops  of  a  saturated  solution  of 
bichromate  of  potash  mixed  with  sulphuric  acid.  (Dr.  Thomson, 
in  'Monthly  Jour.  Med.  Science,'  Dec.  1846,  p.  412.) 

The  following  method  Avill  allow  of  the  detection  of  a  quantity 
of  alcohol  too  small  for  separation  by  the  process  above  mentioned. 
Make  a  mixture  of  strong  sulphuric  acid  and  a  saturated  solution 
of  bichromate  of  potash  ;  moisten  with  this  mixture  a  few  flbres  of 
asbestos,  and  inclose  them  in  a  glass  tube  connected  with  the  retort 
or  flask  in  which  distillation  is  carried  on.  For  this  purpose  a  flask 
or  tube  similar  to  those  used  for  the  detection  of  chloroform  vapour 
will  be  found  serviceable  (see  fig.  59,  p.  653).  The  smallest  portion  of 
alcohol  vapour  passing  over  the  asbestos  immediately  renders  it 
green,  by  converting  the  cliromic  acid  into  oxide  of  chromium.  This 
may  serve  as  a  trial  test  or  for  evidence,  according  to  circumstances. 
The  tube  may  be  removed,  and  the  condensed  vaiDour  collected  for 
the  application  of  the  other  tests.  The  vapour  of  ether  and  of 
pyroxylic  spirit  produce  a  similar  result.  This  method  may  be 
employed  in  the  analysis  of  the  tissues,  but  it  cannot  be  adopted  in 
cases  in  which  sulphuretted  hydrogen  is  present. 

From  lapse  of  time,  the  effects  of  treatment,  or  absorption  and 
elimination,  there  may  be  no  trace  of  alcohol  in  the  stomach  or  in- 
testines, nevertheless  the  person  may  have  died  from  the  etiects. 
In  a  case,  fatal  in  eight  hours,  which  occurred  to  the  late  Dr. 
Geoghegan,  no  alcohol  was  found  in  the  stomach  (ante,  p.  634). 
One  cause  of  failure  may  sometimes  be  traced  to  the  distillation 
being  restricted  to  only  a  portion  of  tlie  contents.  It  is  advisable  to 
distil  the  lohole,  as,  if  necessary,  the  distillate  or  tlie  residue  can  be 
afterwards  examined  for  other  poisons. 
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ETHER , 

Symptoms  and  effects. — It  has  been  long  known  that  the  vapour 
of  ether  acts  upon  the  brain  and  nervous  system  like  a  powerful 
narcotic,  but  there  has  been  but  little-  experience  of  its  effects  as  a 
liquid.  In  moderate  doses,  it  has  a  hot  burning  taste,  and  produces 
during  swallowing,  a  sense  of  heat  and  constriction  in  the  throat. 
It  causes,  like  alcohol,  great  excitement  and  exhilaration,  followed 
by  intoxication,  but  persons  may  become  habituated  to  it,  and  thus 
after  a  time  it  may  be  taken  in  very  large  quantities  with  comparative 
impunity.  It  causes  intoxication  more  rapidly  than  alcohol,  but 
this  state  is  of  shorter  duration  with  ether  than  it  is  with  alcohol. 
In  the  north  of  Ireland,  it  is  said  to  have  been  much  used  of  late 
years  as  a  substitute  for  whisky.  The  effects  produced  on  the  sys- 
tem, when  a  large  dose  has  been  taken,  are  not  unlike  those  pro- 
duced by  alcohol.  Orfila  found  that  about  half  an  ounce  of  sulphuric 
ether,  administered  to  a  dog,  caused,  in  a  few  minutes,  a  disposition 
to  vomit.  This  was  followed  by  giddiness,  and  in  ten  minutes  by 
an  entire  loss  of  power  in  the  muscles.  The  breathing  was  painful 
and  hurried,  but  there  were  no  convulsions.  After  a  slight  abate- 
ment in  the  symptoms,  the  dog  fell  into  a  state  of  insensibility,  and 
died  in  three  hours.  The  whole  of  the  mucous  membrane  of  the 
stomach  was  of  a  blackish-red  colour,  and  with  the  other  coats  in- 
tensely inflamed.  There  was  slight  inflammation  of  the  duodenvun; 
but  the  rest  of  the  alimentary  canal  was  in  a  healthy  condition.' 
The  heart  contained  black  blood  partly  coagulated  ;  the  lungs  were 
gorged  with  black  blood.  ('Toxicol' v.  2,  p.  531.)  Ether  as  a  liquid 
has  not,  so  far  as  I  know,  destroyed  human  life  ;  but  when  its  vapour 
has  been  breathed  for  anaesthetic  piirposes,  it  has  been  the  cause  of 
death  on  several  occasions.  According  to  some,  it  is  a  much  safer 
anaesthetic  than  chloroform,  although  the  latter  is  more  extensively 
employed.  The  medicinal  dose  of  ether  is  from  half  a  drachm  to 
two  drachms.  Dr.  Buchanan  has  known  seven  drachms  of  it  taken 
at  once  ;  it  produced  at  the  pit  of  the  stomach  an  uneasy  sensation 
of  heat  and  pain,  which  only  the  callous  stomach  of  a  dram-drinker 
could  withstand.    (' Med.  Gaz.' vol.  39,  p.  715.) 

Ether  vapon/r.~Mherization.~When  the  vapour  of  this  liquid  is 
breathed,  it  enters  the  blood  in  the  pulmonary  vessels,  audits  effects 
are  almost  immediate.  The  person  falls  into  a  lethargic  condition 
the  breathing  becomes  slow,  deep,  and  stertorous,  the  skin  pale  and 
cold,  the  face  livid,  the  lips  assume  a  darker  hue,  the  pulse  is  quick- 
ened, and  the  muscles  of  the  body  are  flabby  and  relaxed  The  eve 
IS  glassy  and  the  pupils  are  dilated  and  fixed,  but  the  late  Dr  Snow 
states  that  he  found  the  eye  sensible  to  light  in  all  the  stages  of 
etherization.  A  small  quantity  of  ether,  introduced  into  the  biood 
through  the  lungs,  produces  these  striking  symptoms  in  from  two  to 
fourmimites  ;  and  if  fresh  air  be  substituted  as  soon  as  unconscious 
ness  begins,  they  disappear  just  as  rapidly.  In  a  more  advanced 
stage  the  pulse  slackens,  and  the  temperature  of  the  body  rapidly 
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falls.  Half  an  ounce  of  ether,  or  even  less,  inhaled  in  the  form  of 
vapour,  would  produce  a  much  more  powerful  effect  on  the  system 
than  one  or  two  ounces  taken  into  the  stomach  as  a  liquid.  The 
sudden  cessation  of  the  symptoms,  and  the  restoration  of  sensibility, 
are  owing  to  the  rapid  elimination  of  the  volatile  vapour  tlirough 
the  lungs.  If  the  breathing  of  the  vapour  be  prolonged  for  from 
ten  minutes  to  half  an  hour,  coma  ensues,  the  pulse  sinks,  and 
there  is  some  difficulty  in  rousing  the  person.  The  after  effects 
are  also  more  serious  :  there  is  exhaustion,  a  feeling  of  stupe- 
faction, with  other  unpleasant  narcotic  symptoms  ;  but  occasionally 
the  patient  has  fallen  into  a  quiet  sleep.  The  most  remarkable 
effects  in  those  who  suffer  under  this  form  of  poisoning  is  the 
apparently  complete  paralysis  of  the  nerves  of  sensation  ;  for  the 
most  painful  operations  have  been  often  borne  by  persons  in  this 
state  without  any  consciousness  of  pain.  As  a  general  rule  no 
dangerous  effects  appear  to  have  folloAved  the  breathing  of  this 
vapour  for  surgical  purposes  ;  but  this  inference  has  been  chiefly 
drawn  from  those  cases  in  which  it  had  been  cautiously  adminis- 
tered for  a  short  period  ;  and  probably  there  was  no  tendency  to 
congestion  of  the  brain  or  lungs,  The  narcotic  effects  are  produced 
in  three,  and  on  an  average  in  five  minutes.  The  quantity  of  liquid 
ether  required  to  produce  complete  insensibility  by  its  vapour  varies 
from  six  drachms  to  one  ounce  in  the  adult,  and  in  children  in  the 
same  proportion  according  to  their  age.  The  qiiantity  required  to 
keep  up  insensibility  is  seldom  greater  than  that  which  produced 
etherization. 

The  vapour  of  Methylated  ether  operates  in  a  similar  manner, 
and  it  is  equally  liable  to  cause  death  suddenly  when  administered 
for  surgical  piirposes.  A  patient  of  Mr.  Tait's,  at  the  Birmingham 
Hospital,  was  about  to  undergo  the  operation  for  ovariotomy.  Five 
drachms  of  methylated  ether  in  vapour  were  administered  to  her 
on  a  fold  of  a  towel  by  the  resident  medical  officer.  The  pulse  sud- 
denly stopped,  the  pupils  became  dilated,  and  respiration  ceased. 
All  efforts  at  restoration  were  fruitless.  On  inspection  the  heart  and 
all  the  other  organs  were  healthy  excepting  the  ovarj .  ('  Lancet,' 
July  5,  1873,  p.  23.) 

According  to  Dr.  Fifield,  U.S.,  who  has  had  a  large  experience 
in  the  administration  of  ether-vapour  for  anoesthetic  purposes, 
etherization  presents  three  definitely  marked  stages  :  1,  that  of 
muscular  relaxation  ;  2,  tetanic  convulsive  action  ;  3,  complete 
loss  of  sensibility,  mth  stertorous  or  snoring  breathing.  Unless 
tliis  stage  is  reached,  there  is  not  full  insensibility  to  pain.  ('  Brit. 
Med.  Jour.'  March  20,  1875,  p.  390. )  The  great  superiority  of  ether 
over  chloroform  as  an  antesthetic  is  shown,  in  his  opinion,  by  its  per- 
fect safety.  He  states  that  he  has  witnessed  its  operation  in  more 
than  a  thousand  cases,  and  had  never  seen  or  heai-d  of  a  fatal  result. 
This  is  strong  testimony  in  favour  of  ether-vapour  ;  but  there  is  no 
doubt,  from  cases  given  below,  that  it  may  operate  as  a  poison  m 
the  blood  and  destroy  life.  '  \     a-  a  • 

Fost-mortem  appmrances.— In  the  case  of  a  man  who  died  m 
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about  ten  minutes  from  the  effects  of  the  vapour,  on  inspection 
twenty-two  hours  after  death,  the  brain,  lungs,  heart,  kidneys,  and 
spleen,  when  cut  into,  gave  out  a  strong  odour  of  ether.  The  blood 
in  the  vessels  was  of  a  very  dark  colour,  liquid,  and  of  a  viscid 
character.  The  ptjsterior  part  of  the  lungs'  was  strongly  congested 
with  dai'k-coloui'ed  blood  ;  and  in  the  anterior  portion  of  the 
organs,  a  frothy  mucus  was  found  filling  the  air-tubes.  The  mucous 
membrane  of  the  whole  of  the  air  passages  was  deeply  injected. 
(•'  Med.  Gaz.'  vol.  41,  p.  432.)  On  examining  the  bodies  of  animals 
thus  poisoned,  the  principal  appearances  have  been  great  conges- 
tion of  the  vessels  of  the  membranes  and  of  the  sinuses  of  the 
brain,  the  substance  being  but  little  altered.  The  vessels  of  the 
upper  part  of  the  spinal  marrqw,  have  been  observed  to  be  espe- 
cially distendepl  with  dark-coloured  blood.  Both  sides  of  the 
heart  have  been  found  filled  with  dark  blood  ;  the  liver  and  kidneys 
gorged  ;  the  spleen  not  always  congested  ;  the  blood  black  and 
liquid  throughout  the  body.  The  cause  of  death  in  these  cases 
may  be  assigned  partly  to  the  want  of  aeration  of  the  blood  by 
oxygen,  and  its  accumulation  in  tliis  impure  state  in  the  brain  ; 
and  partly  to  a  directly  poisonous  action  of  the  absorbed  vapour, 
only  manifested  by  its  employment  for  a  long  period.  In  order  to 
prevent  this,  it  has  been  advised  to  allow  the  patient  to  breathe  air 
occasionally,  and  to  alternate  the  breathing  of  pure  air  with  that 
of  the  vapour  ;  but,  unless  there  is  a  complete  restoration  of  sensi- 
bility and  consciousness,  the  poison  must  go  on  accumulating  in  the 
system,  and  if  the  person  be  allowed  to  recover  thus  completely,  it 
may  be  regarded  as  a  commencement  of  its  poisonous  action,  de 
novo.  If  not  thus  allowed  to  recover,  he  is  in  danger  of  sink- 
ing under  its  eftects.  Experience  points  to  the  propriety  of  with- 
drawing the  vapour  altogether  in  those  cases  in  which  the  adminis- 
tration of  it  would  require  to  be  protracted  for  a  long  period  in 
order  to  produce  narcotic  eflfects.  The  fact  that  hundreds  have 
recovered  without  ill  eflects  during  its  temporary  employment  for 
the  extraction  of  teeth,  or  similar  operations,  has  of  coiu'se  np 
bearing  on  this  question.  A  ijian  may  breathe  a  mixture  of  car- 
bonic acid  or  sulphuretted  hydrogen  with  air  for  a  few  nunutes  ; 
but  he  would  die  if  he  was  compelled  to  respire  it  for  half  an  hour 
longer.  The  vapour  is  so  insidious  in  its  operation  that  it  may  be 
respired  during  natural  sleep  without  rousing  the  individual,  and 
there  is  no  doubt  that  it  might  thus  be  used  as  a  ready  means  of 
destruction  for  the  young  and  the  aged.  ('Gaz.  Mt^d.'  Sept.  11, 
1847,  p.  72,5.)  ' 
In  another  fatal  case  the  death  of  a  paan  was  occasioned 
by  the  breathing  of  the  vapour  at  intervals  for  a  period  of 
only  ten  minutes  during  an  operation.  He  recovered  from  the 
comatose  eflects  ;  but  there  was  no  tendency  to  reaction,  and 
ho  gradually  sank,  and  die/i  on  the  secpn,d  day.  It  was  re- 
marked in  this  case  that  there  was  greajt  flaccidity  and  general 
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relaxation  of  the  muscular  systera,  and  the  arteries  which  were 
divided  during  the  operation  (lithotomy)  appeared  to  have  lost  all 
their  contractile  power.  On  inspection,  there  was  congestion  of  the 
membranes  of  the  brain  ;  the  lungs  were  engorged  at  the  back  part ; 
the  heart  was  flaccid,  of  its  natural  size  but  nearly  empty  ;  the  left 
kidney  j)ale,  the  right  congested.  The  blood  was  perfectly  fluid. 
('Med.  Gaz.'  vol.  39,  p.  414.)  A  similar  case  was  privately  com- 
mimicated  to  me  by  an  eminent  London  surgeon,  in  which  he 
stated  that  there  could  be  no  doubt  of  the  vapour  having  been  the 
direct  cause  of  death.  The  patient  sank  after  the  operation, 
under  symptoms  which  in  similar  circumstances  he  had  never  before 
witnessed.  In  the  '  Medical  Gazette '  there  is  reported  another 
case  (vol.  39,  p .  585)  in  which  the  vapour  was  administered  to  a 
woman,  for  a  period  of  tliirty-five  minutes.  She  recovered  her 
senses,  but  did  not  rally  from  the  operation.  She  complained  of 
numbness  in  the  feet  and  legs,  and  the  secretions  were  suspended. 
She  died  the  following  day.  On  this  occasion  the  vapour  appeared 
to  induce  a  perfect  state  of  paralysis  of  the  brain  and  nervous 
system.  On  inspection,  the  lungs  were  slightly  congested  poste- 
riorly ;  the  heart  was  flabby,  and  contained  less  blood  than  usual ; 
the  brain  healthy,  its  membranes  rather  congested,  the  blood  gene- 
rally in  a  liquid  state.  In  a  case  which  occurred  to  Mr.  Eastment, 
there  was  no  disease,  nor  any  particular  state  of  the  body  to  account 
for  death.  Amputation  was  performed  for  compound  fracture  of 
the  thigh  ;  the  ether  was  inhaled  by  the  patient,  a  boy  set.  11,  for 
about  ten  minutes.  After  the  operation  he  was  not  only  greatly 
exliausted,  but  in  a  state  of  apparent  intoxication.  There  were 
alternate  manifestations  of  excitement  and  depression  of  the  sen- 
sorial powers,  at  one  time  resembling  delirium,  at  another  sjnicope, 
and  again  passing  into  violent  intoxication,  until  death  took  place 
three  hours  after  the  operation.  ('  Med.  Gaz.'  vol.  39,  p.  632.) 
The  symptoms  were  here  such  as  might  be  expected  from  the 
poisonous  eff"e'cts  of  ether,  and  unlike  those  which  usually  attend 
collapse  from  an  operation. 

These  facts,  then,  show  that  the  respiration  of  this  vapoiu-,  even 
for  so  short  a  period  as  ten  minutes,  may  be  in  some  instances 
attended  withfatal  consequences.  Whether  the  vapour  was  properly 
administered  or  not,  is,  in  relation  to  legal  medicine,  not  so  much 
the  question  as  whether  it  caused  death  !  In  any  case  the  inhala- 
tion of  this  vapour  mlist  be  looked  upon  as  temporary  poisoning, 
with,  ceteris  paribus,  a  better  chance  of  recovery  than  exists  in 
most  other  instances  of  aerial  poisoniilg. 

Ether  is  said  to  produce  its  narcotic  6fi"ects,  when  administered 
as  a  vapour  by  the  rectum,  without  the  production  of  those  dis- 
tressing symptoms  which  often  accompany  the  first  attempts  at 
breathing  it.  (See  '  Med.  Gaz.'  vol.  39,  p.  950.) 

Treatment. — In  reference  to  the  vapour,  the  failure  of  the  pulse, 
with  stertorous  breathing,  frothing  at  the  moutli,  and  great  liyidity 
of  the  face,  are  signs  of  danger.    The  ether  should  be  immediately 
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withdrawn,  the  face  and  neck  exposed  to  a  free  current  of  air,  and 
cold  water  dashed  upon  the  skin,  although,  from  the  suspension  of 
sensibility,  stimulants  produce  Httle  effect.  Artificial  respiration 
should  be  resorted  to  when  the  breathing  has  ceased. 

^?ia^i/sis.— When  ether  has  been  taken  as  a  liquid,  it  maybe 
separated  from  the  contents  of  the  stomach,  if  present,  by  the  pro- 
cess described  for  alcohol  (p.  638).  The  cliromic  acid  process  (see 
Alcohol)  applied  to  the  vapour  during  distillation  will  enable  the 
analyst  to  detect  a  minute  quantity,  and  by  its  peculiar  odour  ether 
may  be  easily  distinguished  from  alcohol  or  pyfoxylic  spirit.  1.  Ether 
IS  at  once  identified  by  its  powerful  odour,  even  in  the  smallest 
proportion.  2.  It  is  higlily  inflammable,  and  burns  with  a  yellow 
smoky  flame,  producing  carbonic  acid  and  water.  When  shaken 
with  its  bulk  of  water,  only  a  small  portion  is  dissolved— the  rest 
floats  on  the  surface. 

Hoffman's  liquor  is  a  mixture  of  alcohol  and  ether.  This  may 
be  easily  examined  by  agitating  it  with  half  its  bulk  of  water  ;  the 
ether  (beyond  about  one-tenth  of  the  quantity  of  water  used)  rises 
to  the  surface,  and  may  be  drawn  off  by  a  pipette.  The  alcohol  is 
dissolved  and  retained  by  the  water  ;  this  liquid  may  be  procured 
by  distillation  with  carbonate  of  potash  or  fused  chloride  of  calcium 
and  its  properties  then  tested.  ' 

Organic  liquids.  TJie  tissues — Wlien  death  has  taken  place  from 
ether-vapour  there  is  a  stroiig  odour  throughout  the  bodv  if  the 
examination  is  recent.  The  quantity  absorbed  by  the  Uood  is 
small,anditis  probably  partially  converted  to  aldehyde  in  thatliquid. 
i  here  can  be  but  little  hope  of  success  in  attempting  to  procure  it 
trom  the  blood  or  the  soft  organs  by  distillation,  although  M.  Flandin 
states  that  he  has  extracted  it  from  the  blood.  Whether  ether  be 
taken  m  the  form  of  liquid  or  breathed  as  vapour,  there  is  no  doubt 
that  it  IS  absorbed  and  circulated  with  the  blood,  in  the  latter  state 
witn  great  rapidity.  M.  Amussat  noticed,  in  his  experiments  on 
animals,  that  after  long  inhalation  the  arterial  blood  lost  its  red 
colour,  and  became  black.  The  bright  arterial  tint  was,  however 
soon  resumed  on  suspending  the  process.  Ether,  besides  render- 
•"^.^    J'  •  ?  *°  become  more  liquid.    The  change 

in  this  fluid  IS  very  much  hke  that  which  is  observed  in  fatal  cases 
of  asphyxia.  ('  Gaz.  Med.'  Sept.  11,  1847,  p.  725.) 

HYDKATE  OF  CHLORAL. 

This  is  a  solid  crystalline  substance,  produced  by  the  reaction  of 
chlorine  on  absolute  alcohol,  and  the  subsequent  addition  of  a  small 
quantity  of  water.  It  has  been  much  used  of  late  as  a  substitute 
for  opium,  and  in  doses  of  twenty  to  thirty  grains  it  has  been  found 
to  operate  as  a  sedative  and  narcotic  without  producing  excitement 
it  has  been  given  in  very  large  doses,  sometimes  with  benefit,  but 
at  other  times  causing  dangerous  symptoms,  followed  by  sudden 
death.    Medical  men  who  have  taken  it  incautiously  have  died  from 
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its  effects.  Two  instances  of  this  kind  are  reported  in  the  '  Med. 
Times  and  Gaz.'  (1871,  vol.  1,  p.  367.)  The  deaths  have  been  fre- 
quently sudden,  and  no  remarkable  symptoms  have  preceded  disso- 
lution.   The  person  has  passed  at  once  from  sleep  into  death. 

Symptoms  and  Appearances. — Hydrate  of  chloral,  when  given  in 
proper  medicinal  doses,  produces,  after  a  shoi-t  interval,  a  deep  sleep, 
and,  when  carried  far  enough,  a  loss  of  consciousness,  of  muscular 
power,  and  sensibility.  In  the  chloral  sleep,  thei^upils  are  generally 
contracted,  but  they  dilate  on  the  person  awaking.  In  opiate  poisoning 
they  remain  permanently  contracted.    The  symptoms  of  poisoning 
have  varied.    There  is  diminished  frequency  of  respiration,  redness 
of  the  conjunctivae,  with  red  and  swollen  eyelids  ;  a  contracted  state 
of  the  pupils,  and  a  falling  of  the  lower  jaw.    The  pulse  has  varied 
much  in  its  character.    In  cases  likely  to  prove  fatal  the  sleep  is 
heavy  ;  the  person  cannot  be  roused  ;  the  face  is  livid  or  bloated, 
sometimes  flushed  ;  the  lips  are  blue  and  swollen,  the  fingers  Hvid, 
the  respiration  is  deep  and  sigliing  or  stertorous,  the  pulse  barely 
perceptible  ;  the  j)upLls  in  this  stage  are  dilated  and  insensible  to 
Ught.    Dr.  C.  Browne  noticed  among  the  symptoms,  after  several 
medicinal  doses  had  been  taken,  a  flushed  condition  of  the  head  and 
face,  slight  contraction  of  the  pupils,  injection  of  the  conjunctivae, 
and  excitement  of  the  circulation,  contuiuing  for  about  an  horn-. 
The  patients  have  comi^lained  of  burning  heat  in  the  face,  of  a  sense 
of  giddiness,  inability  to  walk  straight,  headache,  double  vision,  and 
confusion  of  thought.    In  one  case,  the  redness  of  the  skin  passed 
into  a  condition  resembling  urticaria.    In  other  instances  purpura 
appeared  to  be  a  result.    One  case  proved  suddenly  fatal  by  causing 
paralysis  of  the  heart.    ('  Lancet,'  1871,  vol.  1,  p.  440.)    The  late 
Dr.  Fuller,  of  St.  George's  Hospital,  met  with  a  case  in  which  thu-ty 
grains  on  two  occasions  produced  violent  excitement,  with  delirium, 
and  a  sense  of  oppression  and  burning  at  the  chest,  followed  by 
collapse  and  an  almost  entu-e  failure  of  tlie  heart's  action.    He  had 
prescribed  chloral  in  doses  of  from  ten  to  forty-five  grains  in  many 
cases  without  any  iU  effects  following.  Instances  of  the  fatal  opera- 
tion of  tliis  substance  are  now  very  numerous.    ('  Med.  Times  and 
Gaz.'  1870,  vol.  2,  p.  435,  and  1871,  vol.  1,  p.  132  ;  'Lancet,'  1870, 
vol.  2,  p.  402  ;  1871,  vol.  2,  p.  466.)  In  the  fatal  cases  which  have 
occurred  the  principal  appearances  noted  were  a  congested  state  of 
the  vessels  of  the  brain  and  its  membranes. 

Chronic  poisoning.— As  chronic  effects  produced  by  cliloral  when 
taken  for  a  long  period  in  medicinal  doses.  Dr.  Smith  points  out  an 
erythematous  inflammation  of  the  skin  of  the  fingers,  with  desquama- 
tion and  ulceration  around  the  borders  of  the  nails.  ('  Lancet, '1871, 
vol.  2,  p.  466.)  The  cerebral  functions  are  impaired  ;  with  loss  of  intel- 
ligence and  memory  there  has  been  partial  paralysis  of  the  limbs. 
<'  Lancet,'  1873,  vol.  1,  pp.  640,  695.)  This  eftect  on  the  bram may 
give  rise  to  an  important  question,  viz.  whether  the  long-contmued 
use  of  chloral  may  not  so  affect  the  brain  as  to  produce  a  diseased 
condition,  and  render  a  man  irresponsible  for  liis  acts.  Does  the  sud- 
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den  withdrawal  of  it  after  long  use,  as  with  alcohol,  produce  a  con- 
dition resembling  delirium  tremens.  Facts  are  wanting  to  settle  this 
question  decidedly  in  the  affirmative.  A  case  occurred  in  Canada 
in  1873,  in  wliich  a  gentleman  was  charged  with  the  murder  of  his 
wife.  He  had  been  accustomed  to  take  chloral  in  large  doses  for 
some  weeks.  This  was  withdrawn  suddenly.  He  then  became  irri- 
table and  unnaturally  violent,  and  in  a  fit  of  passion,  for  some  trivial 
cause,  threw  a  petroleum  lamp  at  his  wife.  This  led  to  the  ignition 
of  her  dress,  and  death  by  burning.  He  had  been  up  to  that  time 
an  affectionate  luisband,  and  he  appeared  to  have  been  hardly  con- 
scious of  the  act  that  he  committed.  Dr.  Tuke  and  I  were  consulted 
on  this  case,  and  we  gave  our  opinion  that  the  long  continued  use 
of  chloral  might  have  produced  a  diseased  condition  of  brain,  which 
by  the  sudden  withdrawal  of  the  narcotic  might  have  rendered  the 
accused  pro  tempore  irresj^onsible  for  his  actions. 

Fatal  dose. — The  average  medicinal  dose  of  chloral  by  the 
mouth  is  from  twenty  to  thirty  grains,  and  by  hypodermic  injection 
fifteen  grains.  In  the  latter  case  it  has  sometimes  produced  pain 
and  swelling  of  the  injected  parts.  A  medicinal  dose  has  in  some 
cases  operated  as  a  poison.  A  woman,  set.  20,  died  in  thirty-five 
hours  from  a  dose  of  thirty  grains  ;  but  persons  have  recovered  from 
doses  of  150  and  160  grains.  ('  Med.  Times  and  Gaz.'  1871,  vol.  1, 
p.  169. )  A  slight  overdose  may  cause  sudden  death  by  syncope 
('Lancet,'  1873,  vol.  1,  p.  640),  and  ordinary  doses,  long  continued, 
may  seriously  affect  mind  and  body.  ('  Lancet,'  1873,  vol.  1,  p.  789.) 
T'he  suddenness  of  death  is  quite  remarkable  in  some  of  these  causes. 
Dr.  N.  B.  Smith,  U.S.,  states  that  a  man  who  had  been  in  the  habit 
of  taking  it,  and  who  on  the  day  of  his  death  had  purchased  three 
drachms,  was  found  dead  in  his  chamber  twenty  minutes  after  he 
had  entered  it.  The  condition  of  the  body  and  bedclothes  showed 
that  he  had  died  while  in  the  act  of  stepping  into  bed.  In  November 
1872  a  man  took  two  doses  of  100  grains  each.  He  was  found  dead 
in  bed,  holding  an  empty  phial  in  his  hand.  The  mucous  coat 
of  the  stomach  was  highly  congested  ;  but,  as  the  man  was  an 
liabitual  drunkard,  this  could  hardly  be  ascribed  to  the  effects  of 
chloral.  In  these  cases  there  has  probably  been  death  by  syncope 
from  a  sudden  failure  of  the  heart's  action. 

Treatment. — As  hydrate  of  chloral  is  generally  taken  in  the  liquid 
form,  the  stomach-pump  should  be  used,  and  the  stomach  Avell 
washed  out  with  tea  or  coffee.  The  further  treatment  for  rousincr 
the  patient  may  be  similar  to  tliat  adopted  in  poisoning  by  opium 
or  cWoroform  vapour.  Small  doses  of  strychnia  have  been  advised 
for  the  treatment  of  tlie  after  effects. 

Analysis.— HYie  hydrate  of  chloral  is  a  white,  brittle,  crystalline 
solid,  of  a  peculiar  odour,  a,nd  a  pungent  bitter  taste.  When  heated 
on  platinum  it  melts,  and  is  entirely  volatilized  without  combustion 
unless  turned  into  the  flame.  The  hydrate,  unlike  the  alcoholate' 
is  not  iniiammablo.  Heated  in  a  close  tube,  it  melts  and  does  not 
rapidly  solidify.    It  is  distilled  over  in  a  liquid  form,  and  after  a 
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time  it  sets  into  groups  of  crystals  in  the  glass  tube.  The  hydrate 
is  soluble  in  water,  which  retains  it  on  cooling,  while  the  alcoholate 
is  again  in  great  part  deposited.  The  solution  is  not  acid,  has  no 
bleaching  properties,  and  gives  only  a  faint  milkiness  on  boiling 
with  a  solution  of  nitrate  of  silver.  When  boiled  with  chloride  of 
gold  or  nitrate  of  silver,  and  potash  is  added,  gold  or  silver  is  im- 
mediately precipitated.  Tt  decomposes  a  salt  of  copper  like  grape- 
sugar,  but  in  the  cold,  potash  does  not  redissolve  the  precipitated 
oxide  of  coi^per.  It  is  dissolved  by  strong  sulphuric  and  nitric  acids, 
withoiit  any  change  of  colour.  Potash  added  to  the  solution  while 
boiling  converts  it  instantly  into  chloroform,  which  escapes  -with 
copious  effervescence  and  may  be  recognized  by  its  odour,  and  into 
formic  acid,  which  combines  with  the  alkali.  According  to  Att- 
field,  100  parts  will  yield  82  parts  of  chloroform.  On  boiling  it 
with  potash  the  solution,  if  the  hydrate  is  pure,  acquires  only  a 
slight  yellow  colour. 

Organic  liquids. — It  is  by  this  conversion  that  hydrate  of  chloral 
niay  be  detected  in  the  contents  of  the  stomach.  The  liquid  should 
be  rendered  alkaline  with  potash,  and  the  mixture  heated  in  a  flask 
by  a  water-bath.  The  vapour  wlilch  escapes  may  be  tested  for 
chloroform  by  the  process  described  at  p.  653.  Dr.  Procter,  of  York, 
informs  me  that  he  thus  detected  it  in  a  case  of  suicidal  poisoning. 
It  has  been  detected  as  chloroform  in  the  blood  of  dogs,  to  which  it 
l;ad  been  administered.    (Wiggers,  '  Jaliresbericht,'  1871,  p.  56C.) 
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CHLOROFORM. 

Symptoms  and  appearances. — This  liquid,  when  taken  in  a  large 
dose,  appears  to  produce  a  species  of  intoxication,  and  to  affect 
the  system  Hke  alcohol.  As  a  liqiiid  it  cannot  be  regarded  as  an 
active  poison.  A  case  was  communicated  to  me  by  Mr.  Jackson,  of 
Sheffield,  in  which  a  man  swallowed /oitr  ounces  of  chloroform.  Ho 
was  able  to  walk  for  a  considerable  distance  after  taking  tliis  dose, 
but  he  subsequently  fell  into  a  state  of  coma — the  pupils  were 
dilated,  the  breathing  was  stertorous,  the  skin  cold,  the  pulse  im- 
perceptible, and  there  were  general  convulsions.  He  recovered  in 
five  days.  ('  Med.  Gaz.'  vol.  47,  p.  675.)  A  private  in  a  cavalry 
regiment  in  the  United  States  swalloAved  nearly  two  ounces  of 
chloroform.  He  was  seen  ten  or  fifteen  minutes  afterwards  ;  he 
had  already  vomited,  and  was  found  insensible  with  stertorous 
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breathing,  and  a  pulse  of  about  60.  The  stomach-pump  was  em- 
ployed, and  some  spirits  of  ammonia  were  injected.  The  pulse 
became  more  feeble,  the  breathing  slower,  and  the  pupils  were 
insensible  to  light.  The  surface  was  cold,  and  for  a  time  he  con- 
tinued to  get  worse,  the  face  becoming  purple,  wliile  the  pulse  was 
intermittent  and  hardly  discernible.  Two  hours  and  a  half  after 
talcing  the  poison,  however,  a  gradual  improvement  commenced, 
but  sensibility  did  not  return  until  four  hours  later.  For  several 
days  he  continued  to  suffer  from  great  irritability  of  the  stomach, 
and  eventually  he  had  an  attack  of  jaundice.  ('  Med.  Times  and 
Gazette,'  November  28,  1857,  p.  558.)  A  man,  set.  42,  swallowed 
two  ounces  of  liquid  chloroform,  and  he  died  in  about  six  hours 
afterwards.  In  this  case  the  pupils  were  fully  dilated,  the  breathing 
was  stertorous,  and  the  skin  covered  with  a  cold  perspiratipn.  He 
rallied  for  a  short  time  and  then  sank  again,  liis  lips  becoming  of  a 
dark  purple  colour  and  his  face  livid.  On  inspection  the  lungs  were 
found  much  engorged  with  blood,  and  there  were  some  apoplectic 
effusions  in  these  organs.  The  stomach  was  slightly  inflamed  in 
patches,  and  the  mucous  membrane  was  softened-  It  contained  a 
dark  fluid  smeUing  strongly  of  chloroform.  ('  British  Med.  Jour.' 
May  1866,  and  '  Amer.  Jour.  Med.  Sci.'  October  1866,  p.'  571.) 

In  two  cases,  alarming  symptoms  were  produced  by  much 
smaller  doses,  and  one  of  these  proved  fatal.  A  lady  swallowed 
half  an  ounce  of  j)ure  chloroform.  In  five  minutes  she  was  quite 
insensible,  generally  convulsed,  the  jaws  clenched,  the  face  slightly 
flushed,  the  pulse  full  and  rather  oppressed,  and  she  foamed  at  the 
mouth.  She  vomited,  and  in  twenty  minutes  the  convulsions  had 
left  her  ;  soon  afterwards  she  had  a  relapse,  and  did  not  recover 
for  twenty-four  hours.  Med.  Times  and  Gaz.'  December  12, 
1857,  p.  615. )  The  symptoms  in  this  case  appear  to  have  bpen  inter- 
mixed'with  thqse  of  hysteria  and  epilepsy.  In  another  case  a  lady 
also  took  half  an  ounce  of  liquid  chloroform.  An  emetic  was  given, 
and  in  a  few  minutes  a  large  quantity  of  liquid  was  thrown  off"  the 
stomach.  In  about  an  hpur  the  patient  became  suddenly  livid  and 
then  blanched  in  the  face.  The  pulse  was  thready  and  scarcely 
perceptible — the  breathing  slow,  and  after  a  time  stertorous  ;  the 
hands  and  face  were  purple,  the  eyes  were  deeply  sufiused  and 
the  pupils  were  dilated.  There  was  mucous  vomiting  at  intervals. 
The  patient  was  quite  insensible— the  eyes  were  fixed,  and  the  face 
flushed.  She  appeared  to  be  dying,  but  under  treatment  these 
symptoms  passed  away,  and  in  about  two  hours  sensibility  returned 
and  she  recovered.  ('  Lancet,'  1870,  vol.  1,  p.  290.)  A  physician, 
set.  57,  swallowed  three  ounces  of  chloroform.  He  immediately 
began  to  stagger  as  if  intoxicated.  He  vomited  and  sank  into  a 
deep  stupor,  and  was  in  a  state  of  complete  antxjsthesia.  His  skin 
was  pale  and  tolerably  wanu — the  muscles  were  relaxed,  the 
breathing  short,  and  the  action  of  the  heart  weak  and  intermittent. 
In  about  fourteen  hours  sensibility  returned.  Acute  gastritis  en- 
sued with  rapid  collapse,  and  this  proved  fatal  twenty-nine  houra 
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from  the  time  tlie  chloroform  was  taken.  ('  Amer.  Jour.  Med.  Sci.' 
Jamiary  1870,  p.  276.)  The  following  case  was  communicated  to  me 
by  Mr.  Tluirsefield,  of  Brosely,  in  March  1854.  A  boy,  set.  4,  was 
broilght  to  him  by  his  father  in  a  state  of  total  insensibility.  It 
apx:)ears  that  he  had  swalloAved  a  drachm  of  chloroform,  and  soon 
afterwards  laid  his  head  in  ]iis  mother's  lap  and  lost  all  consciousness. 
Mr.  Tlmrsefield  saw  him  about  twenty  minutes  afterwards.  He  was 
then  insensible,  Cold,  and  pulseless.  Mustard  j)lasters  were  applied 
to  the  legs ;  they  acted  well,  but  produced  no  impression  on  the 
sensibility.  His  breathing  varied ;  it  was  sometimes  natural,  at 
other  times  stertorous.  He  became  warmer,  his  pulse  full  and 
regular  ;  and  he  continued  three  hours  in  this  state,  when  he  died 
qiiifce  calmly  without  a  struggle,  in  spite  of  every  effoit  made  for 
his  recovery.  This  is  the  smallest  dose  of  liquid  chloroform  that 
has  destroyed  human  life.  The  medicinal  dose  for  an  adult  is 
from  three  to  ten  minims. 

Chloroform  vapour. — Chloroformization. — The  vapour,  if  respired 
in  a  concentra,ted  form,  proves  speedily  fatal  to  life.  When  diluted 
with  a  certain  proportion  of  aii"  it  produces  insensibility  {ancestliesia) 
with  entire  loss  of  muscular  power,  and  the  patient  rapidly  recovers 
after  the  vapour  is  withdrawn.  According  to  the  report  of  a 
committee,  the  average  pl-oportion  of  vapour,  to  act  safely  as  an 
anaesthetic  is  3^  per  cent. ,  the  maximum  being  4zh  per  cent.  The 
proportion  should  be  only  slowly  and  never  suddenly  increased, 
and  it  should  never  be  given  after  a  long  fast  or  in  the  sitting  or 
erect  posture.  ('Ed.  Monthly  Jour.'  1864.)  The  source  of  danger 
on  these  occasions  is  sudden  death  from  failure  of  the  heart's  action 
(syncope). 

From  two  to  ten  minutes  are  required  to  produce  insensibility  ; 
but  the  timd  for  its  production  varies  with  age,  temperament,  and 
habit.  Dr.  Stevenson  found  that  in  more  than  200  cases  of 
its  administration  at  Guy's  Hospital,  adults  were  not  usually  ren- 
dered insensible  until  after  the  lapse  of  eight  minutes,  the  average 
dose  of  the  liquid  given  in  vapour  being  tliree  and  a  half  drachms, 
administered  in  half  drachms.  On  some  persons,  as  a  resuH  of 
idiosyncrasy,  it  seems  to  produce  scarcely  any  eflect.  In  Mai'ch 
1863  a  woman,  set.  40,  took  ten  drachms  in  tliirty-tlu-ee  minutes,  in 
half-drachm  doses,  and  was  still  conscious  and  able  to  talk.  These 
facts  show  that  there  is  no  truth  in  the  statement  sometimes  made, 
in  cases  of  alleged  robbery  or  rape,  that  the  person  assaulted  was 
rendered  suddenly  insensible  and  unable  to  olfer  resistance.  Chlo- 
roform vapour  does  not  produce  immediate  insensibility  unless  it 
also  produces  com])lete  asphyxia  and  death.  There  is,  however, 
one  case  in  Avhich  it  might  be  used  to  aid  the  perpetration  of  crime. 
If  the  person  is  already  asleep,  tlie  application  of  the  vapour  might 
intensify  this  and  render  him  or  lier  powerless  ;  but  the  conditions 
for  thus  using  chloroform  criminallv  can  rarely  present  themselves. 
('  Ann.  d'Hyg.'  1874,  vol.  1.  p.  183.)  TJie  late  Dr.  C.  Kidd,  who 
had  had  much  experience  in  the  administration  of  chloroform 
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vapoiir,  has  especially  called  the  attention  of  the  profession  to  this 
subject.  ('  Chloroform  in  its  Medico-legal  Bearings,'  1870.)  There 
can  be  no  doubt  that  false  charges  of  rape  have  been  made  against 
medical  men  and  dentists  under  the  alleged  use  of  this  vapour.  In 
general  a  cross-examination  of  the  prosecutrix  alone,  has  been 
sufficient  to  show  the  falsehood  of  the  charge. 

Symptoms. — There  are  considered  to  be  four  stages  in  the 
administration  of  the  vapour.  In  the  first  the  patient  becomes 
excited  ;  in  the  second  he  talks  incoherently,  and  sensibility  is 
diminished  ;  in  the  third  he  is  unconscious,  but  the  muscles  are 
rigid  ;  in  the  fourth  the  muscles  are  completely  relaxed,  and  the 
patient  is  perfectly  insensible.  Danger  commences  with  the  third 
stage. 

The  symptoms  produced  by  the  vapour  are  similar  to  those  pro- 
duced by  the  vapour  of  ether  ;  but  the  person  passes  more  rapidly 
into  a  full  state  of  insensibility,  with  stertorous  breatliing.  From 
being  at  first  excited,  he  becomes  motionless — the  pupils  are  at 
hrst  contracted  and  then  become  widely  dilated— the  sphincters 
Ipse  their  contractile  power  ;  the  face  is  pale,  sometimes  livid  ;  the 
lips  are  congested,  the  breathing  is  slow,  after  a  time  stertorous, 
the  skin  cold,  and  the  pulse  gradually  sinks.  There  is  an  entire 
loss  of  sensibility.  The  sinking  of  the  pulse  in  some  cases  is  so 
rapid  as  to  expose  the  patient  to  sudden  death  by  syncope.  In 
some  instances  violent  convulsions  have  supervened,  even  when 
the  dose  has  been  only  from  half  a  drachm  to  a  drachm.  These 
elTects  may  be  occasionally  aggravated  by  idiosyncrasy,  or  by 
latent  disease  of  the  heart  br  brain.  The  fatal  effects  of  the 
vapour  are  Hkely  to  be  manifested  when  it  is  breathed  rapidly 
and  unmixed  with  air.  There  is  no  doubt  that  in  a  concen- 
trated state,  it  is  a  powerful  cerebral  poison.  It  is  absorbed  into 
the  blood,  which  it  darkens,  as  in  asphyxia,  and  is  circulated 
tlu-oughout  the  system.  The  blood  is  probably  directly  poisoned 
by  it.  The  effects  produced  by  this  Vapour  come  on  insidiously  ;  a 
person  who  breathes  it  in  the  absence  of  assistance,  is  thus  rendered 
powerless,  and  may  die  with  the  mouth  over  the  inhaler.  Several 
deaths  of  this  accidental  kind  are  recorded. 

Appearances. — Congestion  of  the  vessels  of  the  brain  and  its 
membranes  has  been  met  with,  but  not  uniformly  ;  the  lungs  are 
congested  or  in  an  apoplectic  condition  ;  the  heart  flaccid,  and  the 
cavities  empty  or  containing  but  little  blood.  The  right  cavities 
contain  more  than  the.  left,  and  they  hav^e  sometimes  been  foiind 
much  distended.  ('  Ed.  Monthly  Jour.'  1864,  p.  186  ;  Husemann's 
'  Jahreabericht.'  1872,  p.  502.)  The  blood  is  in  general  dark  in 
colour,  very  fluid,  and  air-bubbles  have  been  in  some  cases  found 
in  it.  The  muscles  of  the  body  are  dark-coloured.  The  late  Dr. 
Snow  published  the  results  of  thirty-four  inspections.  In  three' 
the  state  of  the  lungs  is  not  mentioned  ;  in  four,  they  are  said  to 
have  been  normal,  and  in  twenty-seven,  there  was  engorgement  of 
tiie  lungs,  or  of  the  right  side  of  the  heai-t.  In  the  majority  of  casus 
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both  these  conditions  were  met  with.  ('Med.  Times  and  Gazette,' 
Oct.  23,  1858,  p.  431.)  Congestion  of  the  liver,  spleen,  and  the 
kidneys  is  not  unusual.  (See  '  Ed.  Med.  Jour.'  Dec.  1855,  p.  524  ) 
Fatal  cases  have  been  proportionally  much  more  numerous 
from  the  use  of  cliloroform  vapour  than  from  ether  vapour.  In 
some  of  these,  latent  morbid  conditions  of  the  heart  or  brain 
may  have  led  to  the  unfortunate  result — in  others,  the  improper 
mode  of  administering  the  vapour.  But  there  have  been  un- 
doubtedly cases  in  which,  with  the  exercise  of  proper  skill  and 
care,  death  has  stiU  occurred  in  persons  having  no  disease  of  the 
heart  or  brain. 

Thus  its  fatal  operation  has  been  in  some  cases  manifested  after 
the  withdraw3,l  of  the  vapour,  apparently  from  an  accumulative 
effect  upon  the  blood.  The  patient  has  become  faint  and  sick, 
and  the  action  of  the  heart  has  suddenly  stopped.  In  one  case, 
witnessed  by  a  friend,  the  he^rt  suddenly  ceased  to  beat  four 
minutes  after  the  vapour  had  been  withdrawn.  The  digital 
arteries,  which  had  bpen  divided  in  the  gurgical  operation,  ceased 
to  bleed.  The  man  was  dead.  Two  fatal  cases  are  reported  in  the 
'Brit.  Med.  Jour.'  for  August  1873,  p,  230.  In  one,  a  man  in 
good  general  health  died  suddenly  after  having  inhaled  one  drachm 
in  vapour,  Fatal  syncope  came  pn  after  the  chloroform  had  been 
withdrawn.    In  the  other  lady  died  at  Brighton,  under  the 

eifects  of  chloroform,  while  haviijg  a  tooth  extracted.  In  this  case, 
it  is  said,  there  was  fatty  degeneration  of  the  heart.  It  is  to  this 
condition  of  a  fatty  or  flabby  heart  that  the  fatal  effects  are  usually 
ascribed.  Assmning  this  to  be  to  some  extent  the  true  cause  of 
the  fatality,  it  must  be  admitted  that  fatty  and  flabby  hearts 
have  become  exceedingly  commoji,  since  the  Introduction  of  chloro- 
form-vapqur  for  surgical  and  othpr  purposes  !  But  this  theory  is 
not  necessary  to  explain  the  fatal  results.  They  are  simply  cases 
of  poisoning.  In  January  1866,  a  healthy  man  died  in  three 
minutes  from  the  effects  of  two  drachms  of  chloroform  given  in 
vapour.  This  death  occurred  on  the  operating  table  of  a  London 
hospital — the  vapour  having  been  administered  by  a  gentleman 
who  had  given  it  previously  to  300  or  400  patients.  Death  was 
sudden,  and  took  place  after  some  deep  inspirations  and  expira- 
tions had  been  made.  It  was  on  this  occasion  candidly  admitted 
that  the  body  was  quite  healthy.  In  this  and  similar  cases,  either 
the  chloroform  had  been  taken  in  tpo  concentrated  a  form  too 
rapidly,  or  there  may  have  been  an  idiosyncras}'^  in  the  patient  to 
its  narcotic  poisonqus  action. 

I  have  been  unable  to  procure  any  reliable  information  respect- 
ing the  statistics  of  death  from  chloroform  in  surgical  operations. 
Hospital  authorities  are  unwilling  to  place  their  fatal  cases  before 
the  public,  and  all  that  I  can  say  from  inqiiiiy  is  that  the  deaths 
are  numei'ous,  although,  compared  with  the  total  number  of  cases 
in  which  chloroform-vapour  is  used,  they  are  small. 

It  is  a  matter  for  deep  regret  that  neither  the  greatest  care  in 
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administration,  in  regulating  the  quantity  administered,  or  in  the 
preliminary  examination  of  the  person  as  to  his  state  of  health,  has 
sufficed  to  prevent  the  occvin^ence  of  these  fatal  cases.  In  some  of 
them  the  operation,  too,  has  been  of  the  most  trivial  kind,  and, 
except  at  the  demand  of  the  patient,  the  use  of  such  a  dangerous 
agent  was  not  justifiable.  As  Mr.  Brown  has  pointed  out,  many  of 
these  deaths  are  unrecorded,  for  an  inquest  is  not  held  in  every  case. 
('Bnt.  Med.  Jour.'  July  19,  1873,  p.  58.)  In  the  same  journal 
other  fatal  cases  are  noticed.  (Aug.  23, 1873,  p.  230,  and  Dec.  1872. 
See  also  '  Lancet,'  1871,  vol.  1,  p.  117,  vpl.  2,  pp.  108,  764.)  The 
editors  state  that  in  five  months  there  lia,d  been  in,  hospital  practice 
ten  deaths  from  chloroform  and  two  from  methylene. 

The  fatal  cases  have  become  so  numerous  that  Dr.  M.  Sims  has 
recently  advised  the  giving  up  of  the  use  of  chloroform- vapour,  ex- 
cept in  obstetric  practice.  ('Brit,  Med.  Jqur.'  August  1874,  -p.  241.) 

As  in  alcoholic  poisoning,  a  person  may  die  from  secondary 
causes  after  an  apparent  recovery  from  tlae  immediate  eft'epts  of  the 
vapour.  (Kesteven's  Quarterly  Report  OA  Toxicology,  'Med.-Chir. 
Rev.'  April  1854,  p.  582.  Case  "by  Dr.  King,  in  'Ed.  Med.  and 
Surg.  Journal,'  January  1854.)  Another  case  of  death  s,\ibsequent 
to  apparent  recovery  lias  been  reported  by  Mr.  Lane,  surgeon  to 
the  Lock  Hospital.  ('  Med.  Times  and  Gaz.'  June  3, 1864,  p.  572  ; 
'L'Union  Medicale,'  September  3,  1857,  No.  106.) 

In  the  case  of  a  gentleman,  set.  50,  one  drachni  and  a  half  of 
cliloroform  was  given  in  vapour  for  the  purpose  of  reducing  a  dis- 
location. The  patient  struggled  while  inhaling  it.  In  about  four 
minubes  he  was  under  its  influence,  when  dangerous  symptoms 
suddenly  appeared.  The  teeth  became  firmly  clenched,  so  that 
artificial  respiration  was  performed  with  difficulty.  After  forty 
minutes'  trial  the  heart's  action  was  good,  and  respiration  fairly  re- 
stored, but  the  breathing  and  the  pulse  suddenly  ceased.  ('Lancet,' 
1871,  vol.  1,  p.  703.) 

In  Lambe  v.  Barton,  tried  at  the  Wicklow  Summer  Assizes, 
1873,  a  widow  sought  to  make  a  medical  man  responsible  for  the 
death  of  her  hiisband  under  chloroform.  Deceased  had  met  with 
an  accident  to  his  toes,  and  amputation  was  considered  necessary. 
He  made  no  objection  to  take  chloroform,  and  it  was  administered 
with  proper  cautioji.  The  man  became  excited,  but  in  a  few 
minutes  the  heart  suddenly  failed,  and  the  man  died  before  the  opera- 
tion could  be  perfori;ied.  The  rapid  death  was  attributed  to  '  some 
pecuHarity  in  the  patient's  constitution  which  caused  the  chloroform 
to  produce  paralysis  of  the  heaii;.'  This  could  not  have  been  dis- 
covered either  before  or  after  the  ?idministyation.  The  jury  found 
for  the  defendant.    ('Brit.  Med.  Jour.'  August  1873,  p.  123.) 

The  medical  evidence  for  the  plaintiff  was  to  the  eftect  that 
no  examination  was  made  beforehand  to  ascertain  whether  the  man 
had  or  had  not  disease  of  the  heart.  The  witnesses  had  not,  how- 
ever, the  candour  to  state  to  the  Court  that  such  an  examination 
could  not  have,  altered  the  facts,  since  there  are  several  cases  now 
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on  record  -vvhicli  prove  that  persons  may  die  in  a  few  minutes  from 
the  effects  of  chloroform  vapour,  irrespective  of  the  existence  of 
heart  disease.  This  has  too  frequently  been  advanced  as  a  theo- 
retical explanation  of  those  fatal  cases  which  were  most  probably 
due  to  direct  poisoning  by  the  vapour. 

In  one  instance  the  vapour  proved  fatal  indirectly  by  causing 
suflbcation.  The  case  occurred  at  the  London  Hospital  in  1873. 
The  vapour  had  been  administered  to  a  youth,  set.  13,  for  an  opera- 
tion to  remove  squinting.  In  recovering  from  the  effects  of  the 
chloroform,  the  deceased  made  an  effort  to  vomit,  and  at  the  same 
time  made  a  deep  inspiration.  The  contents  of  the  stomach  were 
thus  drawn  into  the  bronchial  tubes,  and  caused  death  by  suffoca- 
tion.   ('  Lancet,'  1871,  vol.  2,  p.  490.) 

From  a  comparison  of  results  it  has  been  stated  that  ether 
vapour  is  eight  times  as  safe  as  cliloroform  ;  in  other  words,  that 
seven  out  of  every  eight  deaths  might  be  avoided  if  pure  ether 
were  used  instead  of  chloroform.  ('  Brit.  Med.  Jour.'  December 
1872.)  Chloroform  vapour  destroys  life  without  warning,  but  ether 
vapour  giA'CS  warning  when  life  is  threatened,  and  therefore  affords 
a  better  chance  of  recovery.  The  vapour  of  a  mixture  of  the  two 
liquids  has  been  employed,  and  such  a  mixturia  is  often  sold  imder 
the  name  of  bichloride  of  methylene,  but  this  compound  vapour 
has  also  destroyed  life.  ('  Brit.  Med.  Jour.'  December  1873,  p. 
692  ;  '  Med.  Times  and  Gaz.'  August  22,  1857,  p.  198.) 

Anulytiis. — Chloroform  is  a  heavy  colourless  liquid  (sp.  gr. 
i'484),  neutral  in  its  reaction,  sinking  in  water  in  globules,  a,nd 
only  to  a  slight  extent  dissolving  in  that  liquid.  It  has  a  fra- 
grant odour,  like  that  of  apples.  It  is  dissolved  by  alcohol  and 
ether.  A  solution  in  alcohol  in  the  projportion  of  one  part  by 
measure  to  nineteen  parts  of  rectified  spirit  forms  the  Sjnritus 
Chloivfurini,  or,  as  it  is  commonly  called,  Chloric  Ether.  There  is 
also  a  tincture  in  which  the  proportion  of  chloroform  is  one  vokune 
ill  ten  volumes  of  spirit.  Chloroform,  although  a  very  dense  Liquid, 
is  highly  volatile,  but,  unlike  ether,  its  vapoiu:  is  not  inflammable 
and  not  readily  combustible.  Like  alcohol,  it  dissolves  camphor 
readily.  Nitric  and  suliDhuric  acids  produce  no  change  in  it.  It 
boils  at  140°,  a,nd  evolves  a  vapour  which  at  a  red  heat  is  resolved 
into  chlorine  and  hydrochloric  acid.  On  this  effect  a  process  has 
beeii  suggested  for  separating  it  from  the  blood  and  tissues,  when  it 
has  proved  fatal  in  the  form  of  vapour. 

The  organic  liquid  siipposed  to  contain  chloroform  is  placed  in 
a  flask,  like  that  shown  in  the  annexed  illustration  (iig.  50).  The 
neck  of  the  flask  is  fitted  with  a  cork  perforated  to  admit  a  hard 
glass  tube,  bent  at  right  angles,  and  having  a  length  of  from  twelve 
to  fifteen  inches.  The  flask,  with  its  contents  rendered  slightly 
alkaline,  is  gradually  plunged  into  water  at  about  160°,  and  at  the 
same  time  the  middle  portion  of  the  tube  is  heated  to  full  redness 
by  an  air-gas  jet.  At  a  red  heat  chloroform  vapour  is  decomposed, 
iliid  chlorine  and  liydrociiloric  acid  are  among  the  products  of 
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Apparatus  for  the  detection  of  the  vapour 
of  chloroform. 


its  decomposition.  Litmus  paper  applied  to  the  mouth  of  the  tube 
is  reddened  ;  starch  paper  wetted  with  iodide  of  potassium  is  ren- 
dered blue,  and  nitrate  of  silA'er  on 
glass  is  precipitated  white.  Two 
drops  of  pvu-e  chloroform  were  thus 
readily  detected,  and  so  persistent 
was  the  vapour  in  the  closed  ves- 
sel, that  it  was  detected  after  one, 
two,  and  even  tlu-ee  weeks.  Two 
drops  added  to  a  quantity  of 
putrefied  blood  were  detected  by  a 
similar  process  after  a  fortnight, 
the  flask  being  closed,  but  the 
mouth  of  the  tube  remaining  ex- 
posed to  air.  This  method  of  de- 
tecting chloroform  by  its  products 
appears  to  be  quite  satisfactory. 
In  practice,  however,  it  will  be 
found  a  very  diflicult  matter  to 
detect  it,  even  where  we  kiiow  it 
has  been  administered.  Some 
years  since,  in  conjunction  -^rith 
the  late  Dr.  Snow,  I  exajmined  by 
this  process  the  blood  of  a  boy 
who  had  died  in  Guy's  Hospital 
from  the  effects  of  chloroform- vapour,  but  without 
trace  of  it.  There  was  no  odour  ii;  the  blood,  and  the  result 
negative.  In  1863  I  examined  the  blood  of  three  persons,  taken 
while  they  were  under  the  full  operation,  of  chloroform,  and  col- 
lected in  closely-stopped  glass  bottles.  One  of  the  samples,  ex- 
amined within  half  an  hour  after  removal  from  the  living  body, 
had  no  odour  of  cliloroform,  and  gave  not  the  slightest  indication 
of  its  presence  by  the  above  process.  The  quantity  present  in  a 
few  ounces  of  blood  may  have  been  too  small  for  detection,  or  it 
may  have  been  lost  by  its  volatility.  The  two  othpr  samples,  kept 
in  close  bottles  until  tested,  forty-eight  hours  after  rempva,!,  did 
not  contain  a  trace  of  chloroform- vapour. 

Mr.  Diiroy  has  employed  a  similar  process  for  separating  chlo- 
roform from  the  blood  and  viscera,  but  under  a  different  arrange- 
ment. The  flask  is  furnished  with  two  tubes  :  through  opie,  air 
can  be  propelled  by  a  pair  of  bellows,  and  through  the  other  the 
air  charged  with  chloroform-vapour,  is  forced  through  a  porcelain 
tube  strongly  heated  by  passing  through  a  furnace.  The  jjorcelain 
tube  is  fitted  at  the  other  end  with  a  Liebig's  bulb-tube,  containing 
a  solution  of  nitrate  of  silver  acidulated  with  nitric  acid.  The 
chloroform-vapour  decomposed  in  the  porcelain  tube,  produces 
chloride  of  silver  in  the  solution  of  the  nitrate.  This,  it  is  assumed, 
is  entirely  derived  from  the  decomposed  chloroform  vapour,  and 
by  weighing  the  precipitated  chloride,  the  quq,ntity  of  cl^lgroform 
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present  may  be  determined.  (Tardieu,  '  Sur  I'Empoisonnement,'  p. 
844:.)  Any  trace  of  volatile  chlojide  might  however  give  a  similar 
result.  This  process  fails  to  show  the  distinct  presence  of  chlorine 
or  hydrochloric  acid  in  the  decomposed  vaponr. 

As  chloroform  is  much  more  volatile  than  ether,  and  its  odour 
is  not  so  pungent,  it  is  not  so  easily  detected  in  the  dead  body  by 
the  smell.  The  body  should  be  inspected  as  soon  as  possible,  and 
any  solids  or  liquids  intended  for  examination,  should  be  kept  in 
well  closed  glass-vessels.  If  the  smell  can  still  be  perceived  in  the 
blood  or  organs,  the  vapour  may  be  easily  detected  by  the  method 
above  described.  Chloroform,  if  not  eliminated  or  lost  by  its  vola- 
tility, may  have  been  converted  in  the  blood  into  formic  acid,  and 
thus  removed  from  the  ordinary  method  of  research. 

Treatment. — In  poisoning  by  liquid  clilorofonn  the  stomach- 
pump  and  emetics  should  be  resorted  to.  As  death  frequently  takes 
place  suddenly  from  a  suspension  of  the  action  of  the  heart  (syncope), 
the  treatment  to  be  pursued,  after  the  -withdrawal  of  the  chloroform 
vapour,  consists  in  a  free  exposure  of  the  face  to  A  current  of  air, 
cold  affusion,  compression  of  the  chest,  and  the  maintenance  of  re- 
spiration by  artificial  means.  The  employment  of  stimuli,  externally 
or  internally,  can  be  of  little  benefit,  as  sensibility  is  completely 
paralysed  by  the  poison.  ^There  can  be  no  antidote  to  a  poison 
■which  is  diffused  through  tlie  whole  of  the  blood.  The  source  of 
elimination  is  tlirough  the  lungs  ;  hence,  as  in  poisoning  by  ether 
vapour,  the  only  chance  of  restoration  is  in  maintaining  the  act  of 
breathing.  The  respiration  of  oxygeil  is  not  likely  to  be  of  practical 
benefit.  The  patient  will  either  have  recovered  or  died  before  tliis 
can  be  used.  In  cases  of  an  asphyxial  kind,  in  wliich  the  heart 
continues  to  beat  after  respiration  has  ceased,  there  is  great  hope 
of  recovery  by  resorting  to  artificial  respiration.  ('Med.  Times 
and  Gaz.'  April  7,  1858,  p.  416  ;  also  June  26,  p.  662.) 

Complete  inversion  of  the  body  has  been  Recommended  as  a 
method  of  treatment  for  restoring  the  cerebral  circulation  ('  Brit. 
Med.  Journal,'  August  22,  1874,  p.  237).  The  lifeless  condition, 
however,  is  probably  owing  as  much  to  the  altered  state  of  the 
blood  as  to  a  deficient  supply  to  the  brain. 

Dr.  Hardie  has  published  some  cases  showirtg  the  great  benefit 
derivable  from  the  application  of  tlie  poles  of  aii  electro-magnetic 
battery  to  the  sides  of  the  neck.  The  curreiit,  conjoined  with 
artificial  respiration,  restored  the  action  of  the  limgs  and  heart  in 
cases  in  which  the  patients  appeared  lifeless.  He  considers  that 
death  by  chloroform-vapour,  is  the  result  of  asphyxia,  and  not  of 
any  direct  effect  upon  the  heart.  It  is,  in  general,  attributed  to 
some  '  ill-defined  diseased  condition  of  the  heart ' — oftener  sup- 
posed than  discovered  at  the  subsequent  post-mortem  examination. 
('  Lancet,'  April  27,  1872,  p.  575.) 

BICHLORIDE  OF  METHYLENE. 

The  vapour  of  this  highly  volatile  liquid  has  been  proposed  by 
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Dr.  Richardson  as  a  substitute  for  the  vapour  of  chloroform  in 
surgical  operations.  Mi-.  Miall,  who  has  published  a  summary  of 
one  hundred  cases,  states  that  insensibihty  in  adults  was  generally 
produced  by  the  vapour  in  from  two  to  five  minutes,  the  average 
being  three  minutes  and  twenty  seconds.  It  was  thought  to  be  less 
likely  to  cause  death.  Like  all  anaesthetic  vapours  it  has,  however, 
destroyed  life  on  several  occasions,  even  when  given  witli  care. 
The  history  of  these  fatal  cases  is  similar  to  that  which  chloroform 
vapour  has  furnished  on  numerous  occasions. 

Symptoms  and  appearances.— Ln  1870  an  operation  for  artificial 
pupil  was  about  to  be  performed  on  a  man,  set.  40.  The 
vapour  of  the  bichloride  was  given,  and  five  minutes  afterwards, 
when  the  operation  had  just  commenced,  the  face  of  the  man  be- 
came livid,  the  breathing  difiicult,  and  the  heart  suddenly  ceased 
to  beat.  On  inspection  the  principal  appearance  was  congestion  of 
the  lungs.  In  another  case,  which  occurred  in  1871,  a  man  inhaled, 
for  the  purpose  of  a  trivial  operation,  a  drachm  and  a  half  of  the 
bichloride.  It  was  given  in  the  usual  way  by  an  experienced 
person,  and  it  was  stated  to  be  not  more  than  one-half  of  the  usual 
dose.  The  deceased  became  insensible — the  operation  was  com- 
pleted in  a  minute — when  it  was  noticed  that  the  patient's  head 
had  fallen  on  one  side,  his  eyes  were  upturned,  and  breathing  and 
pulsation  had  ceased.  Animation  could  not  be  restored.  On  in- 
spection all  the  organs  of  the  body  were  found  healthy.  There  was 
no  cause  for  death  but  the  vapour  of  the  bichloride  ('  Pharm. 
Journal,'  1871,  p.  875).  This  preparation  has  been  sometimes 
used  in  hospitals  under  the  name  of  chloroform.  In  October  1869, 
a  man  to  whom  the  vapoilr  was  administered  at  Charing  Cross 
Hospital,  died  in  two  minutes  from  the  effects— although  ad- 
ministered with  care,  and  by  one  experienced  in  the  use  of  chloro- 
form. The  allegation,  therefore;,  that  the  vapour  possesses  any 
greater  degree  of  safety  than  cliloi'oform  in  surgical  practice,  is  not 
supported  by  facts. 

Analysis.— This  liquid  has  a  peculiar  odour,  resembling  that  of 
chloroform.  It  is  not  inflammable,  but  burns  in  contact  with  flame 
with  a  smoky  combustion.  It  is  not  very  soluble  in  water,  but 
sinks  in  it,  the  globules  having  an  opaque  appearance.  It  has  no 
acid  reaction.  Nitrate  of  silver  gives  no  precipitate  with  it.  In 
contact  with  sodium  and  a  small  quantity  of  water,  it  is  rapidly 
decomposed  without  combustion  ;  the  liquid  acquires  a  yellowish 
colour,  and  chlorine  is  then  readily  detected  in  it  by  nitrate  of 
silver. 

A  mixture  of  chloroform  and  ether  has  been  sold  as  bichloride 
of  methylene.  On  shaking  this  mixture  with  water  the  chloroform 
is  separated  and  sinks. 

AMTIBNE. 

The  vapour  of  this  liquid  was  introduced  by  the  late  Dr.  Snow 
as  a  substitute  for  the  vapour  of  chloroform.    It  produces  a  loss  of 
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sensibility,  without  causing  complete  coma  pr  stupor.  Its  use  has 
already  led  to  at  least  two  deaths,  and  it  is  not  so  safe  an  agent  as 
chloroform  vapour  for  surgical  piu-poses.  The  only  appearance 
met  with  in  one  fatal  case  was  an  emphysematous  state  of  the 
lungs  or  excessive  dilatation  of  the  air-cells  ('Med.  Times  and 
Gazette,'  April  4  and  18,  1857,  pp.  332,  381) ;  and  in  the  other,  a 
distension  of  the  right  cavities  of  the  heai-t  with  dark  fluid  blood. 
There  was  no  congestipn  of  the  brain,  and  no  smell  of  aniylene 
perceptible  in  the  body.    ('  Med,  Times  and  Gazette,'  Aug.  8, 1857, 
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SULPHIDE  OF  CARBON. 

This  liqviid  is  extensively  used  in  the  arts  as  a  solvent  for  phospho- 
rus, sulphur,  caoutchouc,  and  iodine.  Nothing  is  known  of  its  efiectrs 
on  man  as  a  liquid  ;  and  from  its  x^owei-ful  and  offensive  odour  it 
could  not  be  readily  administered  with  homicidal  intention.  The 
eflfects  of  its  vapour  have  been  chiefly  observed  among  workers  who 
employ  the  liquid.  It  produces  headaphe,  Ipss  of  appetite,  coliclcj'- 
pains,  impairment  of  vision  and  hearing,  and  causes  general  de- 
rangement of  health,  evidently  by  an  operation  on  the  nervous  sys- 
tem. (See  '  Chem.  News,'  May  2,  1863,  p.  216.)  Several  cases  of 
poisoning  by  this  vapour  in  vulcanized  rubber  factories  have  oc- 
curred to  Dr.  Bernliardt.  (Husemann's  '  Jahresbericht,'  1872,  p. 
495.) 

Analysis. — The  qdour  and  inflammability  of  tin's  liquid  are  sufli- 
cient  to  identify  it  even  in  the  smallest  quantity. 

COAL-NAPHTHA.     PETBOLEUM.    BENZOLINE.  KEROSENE. 

The  light  oily  product  of  the  distillation  of  coal,  known  under  the 
name  of  coal-naiDhtha,  and  chemically  described  as  a  hydi-ocarbon, 
has  caused  death  in  one  case,  under  symptoms  of  narcotic  ppisoning. 
A  boy,  eet.  12,  swallowed  inadvertently  aboiit  three  ounces  of  coal- 
naphtha,  in  the  state  in  which  it  is  used  for  burning  in  lamps,  He 
soon  appeared  as  if  intoxicated,  and  ran  about  in  a  wild  dehrium. 
Wlien  seen  in  a  short  time  by  a  medical  man,  he  was  insensible — 
in  a  state  of  collapse— breathing  stertorously,  and  liis  skin  was  cold 
and  clammy.  He  had  already  vomited  part  of  the  liquid,  and  tlie 
odour  of  the  vomited  matter  at  once  showed  that  he  had  taken  coal- 
naphtha.  By  the  promotion  of  vomiting,  he  was  made  to  eject  alto- 
gether two  tablespoonfuls  of  naphtha,  and  he  partially  recovered. 


NAPHTHA.     PETROLEUM.  BENZOLE. 


In  spite  of  this  reaction,  however,  in  about  two  hours  he  was  again 
in  a  state  of  collapse,  insensible,  pulseless,  gasping  for  breath,  and 
frothing  at  the  mouth.    The  eyes  were  fixed  and  glassy,  and  the 
pupils  contracted.  There  was  complete  loss  of  muscular  power,  and 
gi-eat  difficulty  of  breathing,  but  no  concisions.    He  had  lost  the 
power  of  swallowing.   In  spite  of  every  effort  to  save  him,  he  died 
in  less  than  three  hours  after  swallowing  the  liquid.  On  inspection 
of  the  body  four  days  after  death,  a  strong  smell  of  naphtha  was 
perceived  throughout  the  tissues.  The  blood  was  fluid,  there  was  a 
slight  effusion  of  serum  in  the  ventricles  of  the  brain.    The  right 
side  of  the  heart  contained  fluid  blood,  the  left  was  empty,  the  lungs 
were  not  congested  but  pale.  The  coats  of  the  stomach  were  not  in- 
flamed or  materially  changed  in  appearance.   This  organ  contained 
a  pint  of  semi-fluid  matter,  of  which  four  or  five  ounces  were  liquid. 
An  ounce  of  a  dark-coloured  liquid  floated  on  the  top,  and  was  easily 
skimmed  off.    This  was  found  to  be  naphtha  by  its  lightness,  its 
insolubility  in  water,  and  by  its  inflammabihty.  It  burnt  with  a  thick 
smoky  flame.  The  liquid  appeared  to  act  in  this  case  as  a  pure  nar- 
cotic.   There  were  no  convulsions.    The  respiration  of  the  vapour 
of  this  liquid  diluted  with  air,  produces  headache,  giddiness,  severe 
pam  m  the  stomach,  loss  of  appetite,  and  general  ilhiess.  C  Lancet  ' 
Aug.  23,  1856,  p.  230.)  ' 
^    P etrolemn  (  2')etrx  oleum)  is  a  light  mineral  hydrocarbon  oil  found 
m  the  earth.  As  it  is  imported,  in  the  form  of  rock  oil,  it  contains 
benzohne,  kerosene,  &c.    The  effects  of  these  liquids,  as  far  as  they 
are  known,  are  similar  to  those  of  coal-naphtha. 

A  case  is  reported  in  which  a  woman,  for  the  purpose  of  suicide 
swallowed  a  pint  of  petroleum,.  There  were  slight  symptoms  of 
intoxication— sUght  pain  in  the  stomach,  and  but  little  febrile  ex- 
citement.  There  was  a  strong  odour  of  petroleum  about  the  body 
and  this  smell  was  perceptible  for  six  days.  She  entirely  recovered 
('  Amer.  Jour.  Med.  Sci.'  AprU  1873,  p.  566.) 

Analysis.— The  peculiar  odour  as  well  as  inflammability  of  these 
hquids,  and  the  fact  that  they  burn  with  a  bright  yellow  smoky  flame 
would  be  sufficient  to  identify  them.  The  lightness  of  coal-naphtha 
and  its  msolubihty  m  water  would,  as  in  the  case  above  mentioned 
allow  of  its  being  rapidly  separated  from  the  aqueous  contents  of  the 
stomach. 

BENZOLE. 

This  is  a  colourless  volatile  liquid  hydrocarbon  obtained  by  the 
distillation  and  rectification  of  coal-naphtha.  The  breathing  of  its 
vapour  produces  narcotic  effects,  but  with  some  symptoms  indicative 
of  a  noxious  action  on  the  brain  and  spinal  marrow,  e.q.  noises  in 
the  head,  convulsive  trembling,  twitchings  of  the  muscies,  convul- 
sions with  difficulty  of  breathing.  (See  paper  by  Dr.  Stone,  '  Med 
Gaz.  1848,  vol.  41,  p.  1077.)  But  little  is  known  concerAincr  the 
action  of  liquid  benzole  on  the  human  subject.  It  is  poisonous  to 
the  lower  animals  and  to  all  parasites;  and  it  has  been  suggested 
by  Dr.  Sonnenkalb  as  a  remedy  for  destroying  the  trichina  spiralis 
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(p.  542).  This  writer  refers  to  a  case  in  which  a  quantity  of  hquid 
benzole  was  swallowed  by  a  man,  and  it  operated  as  a  narcotic. 
(' Anilin  und  Analinf arben, '  Leipzig,  1864,  p.  13.) 

Analysis. — The  odour  and  inflammability  of  the  liquid,  as  well 
as  its  insolubility  in  water,  are  sufficient  to  identify  it,  and  allow  of 
its  separation  from  organic  liquids. 

OIL  OF  TtJRPENTXNE.     CAMPHIIfE . 

The  few  cases  in  which  this  liquid  has  produced  any  noxious 
symptoms  have  occurred  among  children.  From  these  it  appears  to 
have  rather  the  effects  of  a  neurotic  (narcotic)  than  an  irritant  poi- 
son. In  a  dose  of  tliree  drachms  it  has  produced  a  kind  of  intoxi- 
cation. A  dose  of  a  tablespoonful  caused  in  a  child,  aged  eighteen 
months,  symptoms  bearing  a  strong  resemblance  to  those  occasioned 
by  an  overdose  of  opium,  although  they  were  not  so  rapidly  mani- 
fested. (See  case  by  Mr.  Johnson,  'Med.  Times,'  Oct.  11,  1851, 
p.  380.)  In  three  hours  there  was  complete  insensibility,  with  ster- 
torous breathing,  strongly  contracted  pupils,  rapid  and  weak  pulse, 
coldness  of  skin,  paleness  of  the  countenance,  general  relaxation  of 
the  muscles,  and  occasional  convulsive  movements.  Two  fatal 
cases  are  recorded.  The  first  was  that  of  a  child,  aged  fourteen 
weeks.  It  occurred  in  January  1869.  I  am  indebted  to  Mr.  Miall, 
of  the  Bradford  Infirmary,  for  the  particulars.  The  evidence  at 
the  inquest  showed  that  the  child  had  had  half  an  ounce  of  the  oil 
poured  down  his  tliroat  by  a  brother,  ast.  8.  He  had  been  left  asleep 
at  9  P.M.  and  in  an  hour  was  found  to  be  insensible,  cold,  and 
slightly  convulsed.  At  about  12  p.  m.  he  was  seen  by  Mr.  MiaU.  He 
was  comatose,  pale,  with  extremely  cold  surface — pupils  contracted  ; 
slow  and  irregular  breathing  about  three  times  in  a  minute,  pulse 
quick,  small,  compressible,  almost  imperceptible.  A  strong  odour 
of  turpentine  issued  from  the  mouth,  and  there  was  a  spot  of  liquid, 
smelling  of  turpentine  on  the  pillow.  The  child  was  unable  to 
swallow.  He  died  fifteen  hours  after  taking  the  poison.  The 
second  case  occurred  in  Birkenhead  in  July  1872.  The  child  was 
five  months  old.  A  spoonful  of  spirit  of  turpentine  was  given  to  it 
by  mistake  for  peppermint,  and  death  took  place  rapidly.  ('  Pharm. 
Joiu".'  July  1872,  p.  75.)  Oil  of  turpentine  is  occasionally  given 
medicinally  to  children  suffering  from  worms.  The  above  cases 
should  inspire  caution. 

There  is  a  case  of  recovery  reported  in  which  an  infant  had  swal- 
lowed four  ounces  of  the  oil.  Another  case,  in  Avliich  the  oil  was 
criminally  administered  to  an  infant,  was  the  subject  of  a  trial  at  the 
Central  Criminal  Court,  Dec.  1856  {Reg.  v.  Rodanbosh)  :  it  did  not 
destroy  life,  but  the  child  suffered  for  some  time  from  the  effects. 
The  defence  was  that  the  oil  of  turpentine  was  poured  down  the 
child's  throat  by  the  mother  with  a  view  to  cure  it  of  a  cough  !  She 
was  acquitted. 

Camphine  is  oil  of  turpentine  simply  purified  by  distilLation 
with  lime.  A  case  of  poisoning  by  this  rectified  oil  occurred  to  Dr. 
Thomsen,  of  Schleswig.  A  woman,  a3t.  22,  swallowed  a  large  quan- 
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tity  of  the  oil.  She  was  soon  seized  with  violent  vomiting,  which 
was  increased  by  milk  and  other  liquids.  The  matter  vomited  smelt 
strongly  of  turpentine.  She  was  restless,  and  in  great  pain  ;  there 
was  some  purging.  There  was  not  an  entire  loss  of  consciousness. 
In  two  hours  she  complained  of  cold,  the  pulse  was  small  and  weak  ; 
the  head  then  became  hot,  there  was  headache,  but  the  pupils  were 
unchanged  ;  there  was  redness  of  the  conjunctivae.  A  quantity  of 
urine  was  passed  smelling  of  violets,  and  the  breath  also  had  a 
similar  odoiur.  There  were  some  slight  nervous  symptoms,  but  these 
passed  ofi'.  She  recovered  in  eight  days.  (Horn's  '  Viertelialirs- 
sclu-ift,'  1866,  vol.  2,  p.  337.) 

WOOD-NAPHTHA.     WOOD-SPIRIT.     METHYL  ALCOHOL, 

The  term  naphtha  is  frequently  applied  to  a  product  of  the  de- 
structive distillation  of  wood,  difiering  entirely  in  composition  and 
properties  from  the  hydrocarbon  above  described  as  coal-naphtha. 
It  is  also  known  under  the  names  of  methyl  alcohol  and  pyrolio-- 
neous  ether.  It  diifers  from  coal-naphtha,  among  other  properties 
in  being  miscible  with  and  soluble  in  water,  in  all  proportions .  It 
is  a  nauseous  liquid  in  odour  and  taste .  When  mixed  in  the  pro- 
portion of  one-tenth  part  with  rectified  spirit,  it  forms  a  compound 
now  largely  employed  as  a  solvent  in  the  arts  and  medicine  under 
the  name  of  Methylated  spirit.  It  has  a  hot  disagreeable  spirituous 
taste,  and  like  rectilied  spirit  it  would  no  doubt  operate  as  a  narcotic 
poison.  Its  odour  is  so  powerful  and  peculiar,  that  no  one  could 
swallow  it  unknowingly.  I  have  met  with  only  one  instance  of  the 
effects  of  this  liquid  on  man  ;  but  I  have  seen  the  effects  produced 
by  the  respiration  of  its  vapour  on  a  large  scale.  It  causes  head- 
ache, loss  of  appetite,  nausea,  sickness,  languor,  and  a  general  feel- 
ing of  illness.  A  fatal  case  from  an  overdose  of  wood-spirit  mixed 
with  alcohol  occurred  in  London  in  September  1864,  and  was  the 
subject  of  an  inquest.  The  evidence  showed,  on  an  inspection  of 
the  body,  that  the  lungs  were  congested  and  the  stomach  irritated 
and  inflamed. 

Analysis.~li  is  one  of  the  most  inflammable  of  liquids,  burning 
with  a  pale  blue  flame .  It  is  light  and  volatile,  readHy  separable 
from  other  liquids  by  distillation  below  200°.  Its  odour  is  peculiar 
It  mixes  with  water  and  alcohol  in  all  proportions.  Alcohol  con- 
taining one-tenth  part  of  it  is  rendered  so  nauseous,  that  it  is  sup- 
posed to  prevent  the  use  of  the  mixture  for  the  purposes  of  drinking. 

FUSEL-OIL.     AMYLIC  ALCOHOL. 

This  liquid  is  also  known  under  the  name  of  Potato-spirit  or  oil 
of  grain.  It  is  of  an  alcoholic  nature,  but  much  less  volatile  than 
alcohol  and  ether  ;  hence  it  is  commonly  a  product  at  the  latter  part 
of  the  distillation  of  spirit  from  fermented  potatoes  and  cereal  grains 
imparting  a  disagreeable  odour  and  taste  to  the  brandies  produced' 
Its  vapour,  when  respired  in  a  diluted  state,  is  irritatincr  to  the 
lungs ;  it  produces  headache,  nausea,  and  a  feeling  of  giddiness 
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with  a  sense  of  suffocation  and  an  inability  to  stand  or  walk.  This 
spirit  is  used  in  certain  manufactures,  as  in  the  separation  of  oils 
and  fats,  and  a  question  has  arisen  how  far  the  vapours  would  be 
injiirious  to  the  health  of  workmen.  There  can  be  no  doubt  that 
the  vapour  is  noxious  when  breathed,  and  that  the  work  could  not 
be  carried  on  with  safety  unless  there  were  free  and  perfect  venti- 
lation. 

Dr.  Fiu-st,  of  Berlin,  found  that  two  drachms  of  the  liquid  thrown 
into  the  stomach  of  a  I'abbit  caused  great  restlessness  and  loss  of 
muscular  power  ;  but  the  animal  soon  recovered.  A  similar  quan- 
tity killed  another  rabbit  in  about  two  hours  ;  the  principal  symp- 
toms were  great  depression  and  difficulty  of  breathing.  On  inspection 
of  the  body,  there  was  extravasation  of  dark  brown  blood  at  the 
guUet  end  of  the  stomach,  and  the  mucous  membrane  presented 
brownish-red  points.  The  Uning  membrane  ot  the  upper  part  of 
the  small  intestines  was  reddened  and  covered  mth  mucus  ;  the 
kidneys  were  healthy  and  bloodless,  and  the  lungs  somewhat  redder 
than  natural.  Three  drachms  killed  a  rabbit  witliin  an  horn-.  Half 
an  ounce  caused  death  in  a  quarter  of  an  hour,  and  one  ounce  in 
four  minutes.  Fusel-oil,  as  a  liquid,  appears  to  have  at  first  a 
stimulating  and  afterwards  a  depressing  action.  Tn  small  quantities 
it  produces  intoxication.  (See  '  London  Med.  Gaz.'  vol.  35,  p.  430.) 
This  liquid  is  absorbed  into  the  blood,  and  after  a  time  may  be  de- 
tected by  its  peculiar  odour  in  the  breath.  Its  toxicological  effects 
are  more  powerful  in  the  state  of  vapour,  than  when  it  is  taken  as  a 
liquid  into  the  stomach. 

Analysis. — Fusel-oil  is  a  volatUe  liquid  of  a  pale  yeUow  coloiu-, 
lighter  than  water  and  only  sparingly  soluble  in  it.  It  is  dissolved 
by  alcohol  and  ether  in  all  proportions,  but  not  readily  by  chloro- 
form. Water  separates  it  from  its  ethereal  solution.  It  has  a  hot 
burning  taste  and  an  offensive  spirituous  odoiu',  wliich  is  very  per- 
sistent and  peculiar  ;  by  this  it  may  be  distinguished  from  other 
alcoholic  liquids.  It  is  inflammable,  and  burns  with  a  pale  bluish 
flame.  Like  alcohol,  ether,  and  wood-spirit,  it  decomposes  clu'omic 
acid,  producing  green  oxide  of  chromiiun.  In  organic  mixtures 
etlier  might  be  used  for  its  separation.  By  distUling  fusel-oil  witli 
acetate  of  potash  and  oil  of  vitriol,  an  ethereal  liquid  is  produced, 
which  is  used  in  confectionery  under  the  name  of  Essence  of  J ar- 
gondU  Pear. 

CAMPHOR. 

There  are  but  few  instances  recorded  in  which  camphor  has 
proved  fatal  in  the  human  subject  ;  but  it  has  on  several  occasions 
produced  alarming  symptoms,  and  would  probably  have  destroyed 
life  had  it  not  been  early  removed  from  the  stomach.  In  the  few 
cases  that  have  been  observed,  its  eftects  were  somewhat  difierent. 

Sijmptoms  and  appearances.  —  Camphor  operates  on  the  brain  and 
nervous  system.  A  woman  swallowed  about  twenty  grains  of  cani- 
plior  dissolved  in  rectified  spirit  of  wine  mixed  with  tincture  of 
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myrrh.    In  half  an  hour  she  was  suddenly  seized  with  languor, 
giddiness,  partial  loss  of  sight,  delirium,  numbness,  tingling  and 
coldness  of  the  extremities,  so  that  she  could  hardly  walk.  The 
pulse  was  quick,  and  breathing  difficult,  but  she  suffered  no  pain  in 
any  part.    On  the  administration  of  an  emetic,  she  vomited  a  yel- 
lowish liquid,  smelling  strongly  of  camphor.    In  the  evening  the 
symptoms  were  much  diminished,  but  she  had  slight  convulsive  fits 
during  the  night.    The  next  day  she  was  convalescent;  the  difiiculty 
of  breathing,  however,  continued  more  or  less  for  several  weeks. 
This  is  the  smallest  dose  of  camphor  which  appears  to  have  been 
attended  with  serious  symptoms  in  an  adult.    A  man,  tet.  39,  swal- 
lowed about  thirty-Jive  grains  of  powdered  camphor,  prepared  for 
lozenges.    In  twenty  minutes  giddiness  and  dimness  of  sight  came 
on,  and  he  fell  from  a  chair  in  a  kind  of  epileptic  fit,  which  lasted 
about  ten  minutes.    The  limbs  were  cold,  the  pulse  was  frequent 
and  scarcely  perceptible  ;  when  roused  he  had  scarcely  power  to 
articulate.    A  quantity  of  a  clear  liquid,  smelling  strongly  of  cam- 
phor, was  drawn  off  by  the  stomach-pump.    The  man  did  not  recover 
for  a  week,  suffering  chiefly  from  general  exhaustion  and  suppression 
of  urine  ;  this  latter  symptom  continued  more  or  less  for  three 
months  afterwards.   There  was  no  disorder  of  the  stomach  or  bowels. 
A  man,  who  had  eaten  an  unknown  quantity  of  camphor,  suffered 
from  the  following  symptoms  :— A  burning  sensation  in  the  stomach  ; 
a  pamful  feelmg  in  the  head,  as  if  it  were  pressed  in  a  vice.  There 
was  restlessness  ;  vertigo ;  a  desire  to  walk  about ;  he  staggered  like 
a  drunken  man;  and  became  completely  insensible.   His  limbs  were 
cold  ;  his  face  was  pale  ;  his  body  convulsed  ;  and  the  pupils  were 
dilated.    Emetics  were  given,  and  he  soon  afterwards  became  sen- 
sible.   During  the  next  day  there  was  a  great  desire  to  sleep  •  he 
slept  twenty-four  hours,  and  after  two  or  three  days  was  convales- 
cent.   ('Med.  Times  and  Gaz.'  1858,  vol.  2,  p.  645.) 

Dr.  G.  Johnson  has  recently  dii-ected  the  attention  of  the  pro- 
fession to  the  noxious  effects  of  the  homoeopathic  solution  of  cam- 
phor, which  IS  a  saturated  solution  of  this  substance  in  alcohol  (one 
ounce  of  camphor  dissolved  in  one  ounce  and  a  quarter  of  alcohol) 
It  IS,  therefore,  much  stronger  than  the /S>>i!;itsOam^//,orcB  B  P  and 
may  be  mistaken  for  it.  Dr.  Johnson  describes  the  effects  of  com- 
paratively small  doses  in  three  cases.  Case  1.  A  lady,  eet.  20  took 
for  a  cold  and  sore  throat  twenty-five  drops  of  the  homoeopathic 
solution  of  camphor  m  water.  She  went  to  bed,  and  in  a  short  time 
was  found  foaming  at  the  mouth,  black  in  the  face,  and  violently 
convulsed.  In  spite  of  medical  treatment,  she  was  unconscious  for 
several  hours.  She  vomited  a  fluid  tinged  with  blood,  and  smelling 
strongly  of  camphor,  and  had  severe  pain  in  the  stomach.  For  several 
days  she  was  partially  paralysed,  and  six  months  afterwards  she  was 
stjll  suffering  from  symptoms  of  nervous  derangement.  Case  2 
A  clergyman  took  three  drops  of  the  same  solution  every  five  minutes 
for  an  hour.  After  taking  the  eighth  dose,  he  was  seized  with  in- 
tense headache,  which  confined  him  to  bed  for  forty-ei^^ht  hours 
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and  he  was  afterwards  so  weak  and  ill  that  he  was  unable  to  enter 
his  pulpit  for  two  months.  Case  3.  A  young  lady,  set.  19,  took  for 
diarrhoea  a  teaspoonful  of  the  same  preparation,  which  rendered  her 
comatose  for  several  days,  and  caused  a  variety  of  nervous  symptoms, 
continuing  for  some  days  longer.  In  another  case,  seven  drops  of 
the  solution  on  a  lump  of  sugar  produced  alarming  symptoms.  In 
the  'British  Medical  Journal'  for  Feb.  27,  1875,  p.  272,  Dr.  Johnson 
describes  the  case  of  a  strong  healthy  Eton  boy,  aet.  14,  who  took 
as  a  remedy  for  a  cold  fifteen  drops  of  RuhinVs  Ilomceopathic  Cam- 
phor. Soon  afterwards  he  was  found  lying  on  his  bed  insensible, 
almost  pulseless,  with  cold  extremities,  and  his  face  and  hps  were 
pallid.  An  emetic  brought  the  noxious  drug  off  the  stomach,  and 
he  recovered.  He  stated  that  after  swallowing  the  camphor  on  sugar 
he  became  insensible.  Dr.  Johnson  states  that  this  is  the  seventh 
case  of  poisoning  with  homoeopatliic  camphor  which  has  come  to  his 
knowledge  within  the  last  two  years.  Cases  of  a  similar  kind  have 
fallen  under  the  notice  of  other  observers.  ('Brit.  Med.  Jour.' 
Feb.  1875.) 

It  has  been  objected  to  Dr.  G.  Johnson's  conclusions  respecting 
the  poisonous  effects  of  camphor,  that  larger  doses  than  he  describes 
as  poisonous  have  been  taken,  not  only  with  impunity,  but  with 
benefit  ;  but  the  objectors  have  overlooked  the  fact  that  poisoning 
depends  on  the  facility  with  wliich  a  substance  is  absorbed.  Cam- 
phor, taken  as  a  sobd  in  powder,  would  not  produce  the  same  results 
as  when  taken  in  the  form  of  a  saturated  solution  in  alcohol  or 
chloroform. 

In  January  1863  an  infant  of  fifteen  months  died  from  the  effects 
of  some  camphorated  oil  given  to  it  by  mistake.  Convulsions  en- 
sued, and  death  took  place  in  thirteen  hours.  Three  cases  of  poison- 
ing by  camphor  are  reported  by  Dr.  Schaaf ,  one  of  which  proved 
fatal.  A  woman  gave  about  thirty  grains  (half  a  teaspoonfid)  of 
powdered  camphor  to  each  of  her  three  children  as  a  vermifuge. 
Two  of  the  children  were  respectively  of  the  ages  of  three  and  five 
years;  the  tliird  was  an  infant  aged  eighteen  months.  The  first 
symptoms  were  paleness  of  the  face,  with  a  fixed  and  stupid  look. 
Delirium  followed,  with  a  sense  of  burning  in  the  thi-oat,  and  great 
thirst.  Vomiting,  purging,  and  convnlsions  supervened,  and  in 
one  child  the  convulsions  were  most  violent.  The  two  elder  children, 
after  suffering  thus  for  three  hours,  fell  into  a  comatose  sleep,  and 
on  awaking,  the  symptoms  passed  off.  The  infant  died  in  seven 
hours,  not  having  manifested  any  return  of  consciousness  from  the 
first  occurrence  of  convulsions.  ('  Journal  de  Chimie  Me'dicale,' 
1850,  p.  507.)  The  severity  of  the  symptoms  is  fully  explained  by 
the  large  quantity  administered  and  the  age  of  the  children.  In  a 
dose  of  one  drachm  given  in  a  clyster,  camphor  produced  alarming 
symptoms.  ('Med.  Gaz.'  vol.  48,  p.  562.)  In  a  case  reported  in 
the  '  Medical  Gazette '  (vol.  11,  p.  772),  120  grains  were  taken  by  a 
physician,  and  all  that  he  experienced  was  lightness  in  tlie  head 
with  great  exhilaration.    There  was  no  derangement  of  the  stomach 
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or  bowels.  He  slept  profoundly  for  some  hours,  and  awoke  very- 
weak  and  exhausted.  He  also  perspired  greatly  during  his  sleep. 
It  is  difficult  to  draw  any  conclusion  from  this  the  quantity 

taken  was  conjectural,  and  the  patient,  while  labouring  under  the 
effects  of  the  poison,  was  not  seen  by  any  person. 

A  soldier  took  a  large  quantity  of  camphor  daily.  For  three  days 
it  had  no  effect  upon  him.  On  the  fifth  day  he  suffered  from  great 
pain  and  a  burning  sensation  in  the  stomach.  His  head  was  painful; 
there  was  giddiness,  with  an  incessant  desire  to  walk  about,  although 
like  a  drunken  man,  he  could  hardly  keep  on  his  legs.  He  soon  fell 
completely  insensible;  his  limbs  were  cold,  his  face  was  pale,  his  body 
con^axlsed,  and  the  pupils  were  dilated.  These  symptoms  were  fol- 
lowed by  an  irresistible  desire  to  sleep.  In  two' or  tliree  days  he 
recovered.    ('Med.  Times  and  Gaz.'  Dec.  1858,  p.  645.) 

M.  Raspail  has  advocated  the  use  of  camphor  in  large  doses  as  a 
universal  remedy  for  diseases.  This  rash  practice  has  been  in  some 
instances  attended  with  dangerous  effects.  A  man  who  had  taken 
about  sixteen  grains  in  divided  doses  in  twenty-four  hours,  com- 
plained of  a  sense  of  suffocation,  difficulty  of  breathing,  sickness, 
and  great  anxiety.  ('Jour,  de  Pharmacie,'  F4v.  1846,  p.  121.)  In 
the  same  journal  three  other  cases  are  mentioned,  in  which  alarming 
effects  followed  the  injudicious  use  of  this  drug.  The  largest  dose 
of  camphor  that  has  been  taken  was  in  a  case  which  occurred  to 
Wendt,  of  Breslau.  Eight  scruples  (160  grains)  were  swallowed  by 
a  drunkard,  dissolved  in  spirit.  The  symptoms  were  giddiness,  dim- 
uess  of  sight,  delirium,  and  burning  pain  in  the  stomach.  There 
was;  no  vomiting  the  man  recovered!  (Wibmer,  Op.  cit.  vol.  3 
p.  212.)  In  Ortila's  experiments  on  animals,  the  mucous  membrane 
of  the  stomach  was  found  mflamed  (vol.  2,  p.  493). 

Treatment. — The  free  use  of  emetics  and  stimulants. 

Analysis.— Cam]^hor  would  probably  be  found  in  the  state  of 
lumps,  or  dissolved  in  spirit.  No  difficulty  will  occiu-  in  identifying 
this  substance  when  it  has  proved  fatal  and  is  found  in  the  contents 
of  the  stomach.  Its  presence  would  be  immediately  recognized  by  its 
powerful  and  peculiar  odour,  which  has  been  perceived  throughout 
the  whole  body  in  dogs  poisoned  with  it.  If  it  were  diffused  m  the 
form  of  lumps  or  powder,  these  might  be  easily  separated  from  the 
contents,  owmg  to  the  great  insolubility  of  this  substance.  In 
general,  it  might  be  expected  that  some  portions  would  float  on  the 
surface  of  water,  m  which  it  is  very  insoluble.  In  a  doubtful  case 
the  .solid  contents  of  the  stomach  may  be  concentrated  and  treated 
with  a  large  quantity  of  alcohol,  the  alcoholic  liquid  filtered  and 
the  camphor  separated  by  adding  water.  It  is  a  white  solid '  pos- 
sessing a  well  known  odour,  easily  dissolved  by  alcohol,  and  a^/ain 
separated  by  water,  entirely  volatile  without  residue,  and  burning 
with  a  rich  yellow  smoky  flame.  Camphor  is  veiy  soluble  in  chloro- 
form, and  this  liquid  may  be  used  as  a  means  of  separating  it  from 
organic  liquids. 
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NITKOBENZOLE. 

This  liquid,  which  is  largely  employed  as  a  substitute  for  the 
essential  oil  of  bitter  almonds  in  perfumery  and  confectionery,  has 
now  taken  its  place  among  narcotic  poisons.  In  the  second  edition 
of  tins  work  ('  On  Poisons,'  1859)  some  experiments  were  quoted  from 
the  '  Lancet'  (Jan.  10,  1857,  p.  46),  showing  that  one  drachm  of 
nitrobenzole  killed  a  rabbit  almost  instantaneously  ;  and  half  a 
drachm,  mixed  with  two  drachms  of  water,  rendered  a  cat  insensible 
for  several  minutes,  a  slimy  mucus  flowing  from  its  mouth  for  several 
hours  afterwards.  The  animal  refused  all  food,  and  died  in  twenty- 
four  hours.  In  1859  the  late  Professor  Casper,  of  BerUn,  published 
an  account  of  this  liquid  under  the  name  of  '  A  new  Poison  ' 
(' Vierteljahrsschrift,'  B.  16,  p.  1.)  Its  eff^ects  on  a  rabbit  and  a 
dog  are  here  described.  Two  drachms  of  it  were  given  to  a  rabbit 
without  any  symptoms  being  produced  ;  two  drachms  were  then 
given  to  the  animal  at  intervals  of  ten  minutes  or  a  quarter  of  an 
hour,  until  the  animal  had  taken  one  ounce.  In  a  minute  and  a 
half  after  the  last  dose,  the  animal  fell  suddenly  on  its  left  side. 
The  pupils  were  dilated,  while  the  limbs  and  tail  were  strongly  con- 
vulsed. The  animal  died  in  another  minute.  The  dose  was  probably 
unnecessarily  large,  but  the  result  shows  that  nitrobenzole  in  a  large 
dose  destroys  life  rapidly.  On  opening  the  body,  the  powerful  odour 
of  the  liquid  was  everywhere  perceptible,  even  in  the  blood.  This 
odour  remained  strongly  in  the  body  when  it  was  again  examined 
fourteen  days  after  death.  Twenty  cubic  centimetres  (about  five 
drachms)  given  to  a  middle-sized  dog  produced  no  remarkable 
symptoms.  After  some  hours  the  animal  was  observed  to  be  dull 
and  languid  ;  in  twelve  hours  there  was  profound  coma,  with  slow 
respiration  and  coldness  of  the  skin  ;  but  there  were  no  convulsions. 
The  animal  was  then  killed.  All  the  solids  and  liquids  of  the  body, 
including  the  blood,  had  a  strong  odour  of  the  poison  ;  and  some 
drops  of  the  oily  liquid  were  separated  from  the  contents  of  the 
stomach.  The  fluid  on  which  it  floated,  had  a  strong  alkaline  reac- 
tion.   The  blood  retained  the  odour  for  several  days. 

Symptoms. — Passing  from  experiments  on  animals  to  the  effects 
produced  on  man,  the  cases  hitherto  observed  show  that  this  is  a 
most  insidious  poison,  both  in  liquid  and  vapour,  and,  as  in  the 
action  of  chloroform  and  fusel-oil,  the  vapour  is  much  more  potent 
than  the  liquid.  There  is  a  burning  taste  in  the  mouth,  followed 
by  a  sensation  of  numbness  and  tingling  in  the  tongue  and  lips. 
There  is  no  immediate  insensibility,  as  in  poisoning  by  prussic  acid, 
and  there  are  no  convulsions.  The  eyes  are  bright  and  glassy,  the 
features  pale  and  ghastly,  the  lips  and  nails  puiple,  the  skin  clammy, 
and  the  pulse  feeble.  There  is  a  powerful  odour  resembling  that  of 
oil  of  bitter  almonds.  The  mind  may  be  clear  for  an  hour  or  seve- 
ral hours  after  the  poison  has  been  swallowed.  The  patient  tlien 
becomes  suddenly  unconscious — the  jaws  fixed — the  hands  clenched 
and  blue,  and  the  muscles  rigid  and  convulsed.    In  one  case  there 
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was  vomiting  of  a  liquid  having  the  odour  of  nitrobenzole.  The 
breathing  was  slow,  and  the  pulse  scarcely  perceptible.  Reaction  set 
in,  in  about  eleven  hours,  and  recovery  took  place.  ('  Guy's  Hos- 
pital Reports,'  Oct.  1863,  p.  192.)  Mr.  Nicholson  ('  Lancet,'  Feb.  1, 
1862,  p.  135),  in  referring  to  a  fatal  case  of  poisoning  by  the  liquid, 
states  that  he  has  known  several  instances  in  which  the  vajwur,  as 
it  is  evolved  from  almond  glycerine  soap,  has  seriously  afiected  per- 
sons. A  friend  of  liis  who  used  a  cake  of  the  soap  in  taking  a  warm 
bath  fainted  from  the  eflects  of  the  vapour  of  nitrobenzole  set  free, 
and  was  ill  for  some  time  afterwards. 

In  July  1863,  Mr.  Fotherby  communicated  to  me  a  case  of 
poisoning  by  tliis  compound,  in  which  the  symptoms  so  closely 
resembled  those  of  essential  oil  of  bitter  almonds,  that  it  was 
at  first  supposed  this  oil  had  been  taken.  A  woman,  get.  30, 
tasted  a  liquid  which  had  been  used  for  flavouring  pastry,  and  per- 
ceiving that  it  was  very  acrid  on  her  tongue  and  lips,  spat  it  out 
immediately  and  washed  her  mouth  with  water.  She  thought  she 
could  not  have  swallowed  more  than  a  drop,  but  in  replacing  the 
bottle  she  spilled  about  a  tablespoonful  on  the  table  and  did  not 
immediately  wipe  it  up.  The  vapour  strongly  impregnated  the  small 
room  in  which  she  was,  and  produced  a  feeling  of  sickness  in 
another  servant.  The  burning  taste  in  the  mouth  was  immediately 
followed  by  a  sensation  of  numbness  and  tingling  in  the  tongue  and 
lips,  and  a  strange  feeling  for  the  next  hour.  As  the  woman  became 
worse,  Mr.  Fotherby  was  called  in,  and  saw  her  in  an  hour  and 
three-quarters  after  the  occurrence.  Her  asj)ect  was  then  quite 
typical  of  prusaic  acid  poisoning  :  the  eyes  were  bright  and -glassy, 
the  features  pale  and  ghastly,  the  lips  and  nails  purple,  as  if  stained 
with  blackberries  ;  the  skin  was  clammy,  and  the  pulse  feeble.  Her 
mind  was  then  clear,  and  she  described  laow  the  accident  had  occur- 
red and  what  her  sensations  were.  She  Avas  able  to  swallow  a  mus- 
tard emetic,  after  which  she  became  rapidly  worse,  lost  her  conscious- 
ness, the  teeth  were  set,  the  hands  were  clenched  and  blue,  the  mus- 
cles rigid  and  con^Tilsed.  She  vomited  freely  a  pale  fluid  matter, 
which  had  the  peculiar  odour  of  nitrobenzole.  The  stomach-pump 
was  used,  but  the  fluid  washed  out  of  the  organ  had  hardly  any  odour, 
owing  probably  to  the  small  quantity  actually  swallowed,  and  its 
removal  by  absorption.  The  breathing  was  much  redviced,  and 
the  pulse  could  scarcely  be  felt.  In  about  eleven  hours  there  was 
reaction,  consciousness  returned,  and  she  was  able  to  swallow.  At 
the  end  of  seventeen  hours  she  was  m'uch  better  ;  but  she  then  com- 
plained of  distorted  vision,  with  flashes  of  light  and  strange  colours 
before  her  eyes.  For  some  weeks  she  continued  weak.  It  was  at 
first  supposed  the  woman  had  swallowed  a  larger  quantity  of  the 
liquid  than  she  had  imagined  ;  hwt  it  is  obvious  from  the  entire 
absence  of  the  odour  in  the  fluid  drawn  ofl'  by  the  stomach-pump, 
within  about  two  hours,  that  but  little  could  have  passed  into  the 
stomach.  There  is  no  doubt,  from  what  has  been  observed  in  other 
cases,  that  these  severe  symptoms  were  chiefly  due  to  the  breathing 
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of  the  vapour  m  a  concentrated  form.  A  fellow-servant  who  was 
m  the  room  at  the  time  that  the  nitrobenzole  was  spiUed,  also 
suffered  from  the  inhalation  of  the  vapour.  Mr.  Fotherby  sent  me 
a  portion  of  the  liquid,  and  I  found  it  to  be  pure  nitrobenzole  un- 
mixed with  any  essential  oil  of  almonds. 

A  ca^e  of  poisoning  with  this  liquid  which  was  the  subject  of  an 
inquest  at  Ramsey,  m  the  Isle  of  Man,  is  reported  in  the  '  Pharma- 
ceutical Journal'  for  December,  1862,  p.  283.  A  clerk  in  some  chemi- 
cal works  took,  on  the  6th  of  November,  a  few  drops  (supposed  to 
have  been  fiiteen)  of  nitrobenzole.  Immediately  afterwards  he  felt 
unwell  and  became  insensible.    Stimulants  restored  consciousness 
but  there  was  a  relapse,  and  he  died  the  next  day.    The  following 
case  occurred  at  the  London  Hospital :— A  boy,  fet.  37,  while  draw- 
ing off  some  nitrobenzole  by  a  siphon,  swallowed  a  portion  of  the 
liquid   iJiere  were  no  immediate  symptoms,  but  he  soon  felt  sleepy, 
and  when  at  dinner  ate  but  Uttle,  and  said  he  felt  as  if  he  was  drunk 
ihis  was  between  two  and  three  hoiu-s  after  he  had  swallowed  the 
hquid.  He  fell  into  a  stupor,  which  became  deeper  and  deeper  until 
death  took  place,  without  vomiting  or  convulsions,  twelve  hours 
after  the  ingestion  of  the  poison.  (Dr.  Mackenzie,  in  'Med.  Times 
and  Gaz.,'  1862,  vol.  1,  p.  239.)  The  two  following  cases  occurred  at 
Maidstone,  m  AprU  1865.  A  boy,  sst.  13,  appKed  a  bottle  containing 
nitrobenzole  to  his  lips.    No  symptoms  followed  at  the  time,  and 
the  boy  ate  his  dinner  as  usual.  Some  houi's  elapsed,  when  he  sud- 
denly became  insensible.    He  was  almost  piilseless— his  jaws  were 
spasmodically  closed  ;  the  skin  of  his  face  was  puriale,  and  his  lips 
were  livid.  He  died  in  about  four  hours  after  the  seizure,  and  twelve 
hours  after  taking  the  poison.  Some  small  quantity  was  most  pro- 
bably swallowed,  as  the  contents  of  the  stomach  had  a  strong  smell 
of  the  hquid.  A  cook  in  the  same  family  also  applied  the  bottle  to 
her  hps.  It  tasted  bitter.  She  had  her  dinner  as  usual,  but  an  hoiu- 
after  tasting  the  nitrobenzole,  she  was  seized  with  vomiting  and  felt 
very  ill— her  lips  were  black,  and  her  face  was  purple  and  wliite. 
The  woman  recovered.    The  poison  had  been  wongly  labelled  oil 
of  bitter  almonds.  For  several  cases  of  poisoning  by  this  liquid  see 
Husemann's  '  Jahresbericht,'  1872,  p   531  ;  and  a  paper  by  Dr. 
Schenk,  Horn's  '  Vierteljahrsschrift,'  1866,  vol.  1,  p.  32. 

In  a  paper  communicated  to  the  Royal  Society  in  1863,  Dr. 
Letheby  describes  two  cases  which  fell  under  his  observation.  In 
one  a  man,  sst.  43,  spilled  a  quantity  of  nitrobenzole  over  his  clothes, 
and  went  about  several  hours',  breathing  an  atmosphere  saturated 
with  the  vapour.  The  effects  were  nearly  the  same  in  both  cases, 
although  in  one  the  poison  was  inhaled  in  vapour,  and  in  the  other 
it  was  swallowed  as  a  liquid.  For  some  time  there  was  no  feeling 
of  drowsiness  in  the  man  ;  gradually,  however,  his  face  became 
flushed,  his  expression  stupid,  and  his  gait  unsteady  ;  he  had  the 
appearance  of  a  person  who  had  been  drinking.  The  stupor  gi*adu- 
ally  increased,  until  it  passed  into  profound  coma,  and  in  this  state 
he  died.    The  progress  of  each  of  the  fatal  cases  was  much  the 
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same  as  that  of  slow  intoxication,  excepting  that  the  mind  was  per- 
fectly clear,  until  the  coming  on  of  the  fatal  coma.  This  was  sudden, 
like  a  fit  of  apoplexy  ;  and  from  that  moment  there  was  no  return 
of  consciousness  or  bodily  power  ;  the  sufferer  lay  as  if  in  deep  sleep, 
and  died  without  a  struggle.  The  duration  of  each  case  was  nearly 
the  same.  About  four  hours  elapsed  from  the  time  of  taking  or 
inhaling  the  poison  to  the  setting  in  of  the  coma,  and  the  coma 
lasted  five  hours. 

Appearances  after  death. — In  these  two  cases,  which  may  be  taken 
as  types  of  this  form  of  poisoning,  the  following  appearances  were 
met  with— a  flushed  face  and  livid  lips  ;  the  superficial  vessels  of  the 
body,  especially  about  the  tliroat  and  arms,  were  gorged  with  blood, 
wliich  was  everywhere  black  and  fluid.  The  dependent  parts  were 
turgid  ;  the  kmgs  somewhat  congested ;  the  cavities  of  the  heart 
were  full  of  blood  ;  the  liver  was  of  a  purple  colour,  and  the  gall- 
bladder distended  with  bile  ;  the  brain  and  its  membranes  were 
congested,  and  in  one  case,  there  was  much  bloody  serosity  in  the 
ventricles.  Nitrobenzole,  as  well  as  aniline,  into  which  it  appears 
to  be  partially  converted  in  the  body,  was  detected  in  the  brain 
and  stomach.  ('Proc.  Royal  Soc'  1863,  No.  56,  p.  550.)  It  is 
not  stated  what  the  result  of  the  analysis,  if  any,  was  in  reference 
to  the  case  of  death  from  the  vapour,  in  which  the  poison  was 
absorbed  through  the  lungs.  In  performing  some  experiments  on 
animals.  Dr.  Letheby  found  that  the  local  action  on  the  stomach 
was  slight ;  there  was  rarely  any  vomiting,  and  there  was  either 
rapid  coma,  or  a  slow  setting  in  of  paralysis  and  coma,  after  a  long 
period  of  inaction.  There  was  a  complete  loss  of  voluntary  power, 
a  spasmodic  fixing  of  the  miiscles  of  the  back,  with  violent  struggles, 
a  look  of  distress,  and  occasionally  a  kind  of  epileptic  fit.  The 
pupils  were  widely  dilated,  the  action  of  the  heart  was  irregular, 
and  the  breathing  difficult.  The  time  of  death  in  more  rapid  cases 
varied  from  twenty-five  minutes  to  twelve  hours  after  the  adminis- 
tration of  the  poison.  In  other  experiments,  in  which  smaller  doses 
were  given,  the  time  that  elapsed  between  the  administration  of 
the  poison  and  the  coming  on  of  the  first  symptoms  (an  epileptic 
fit)  varied  from  nineteen  to  seventy -two  hoiu's  ;  in  most  cases  it 
was  about  two  days,  and  the  time  of  death  was  from  four  to  nine 
days.  The  appearances  were  similar  to  those  already  described, 
when  death  had  taken  place  within  twenty-four  hours,  the  odour 
of  the  nitrobenzole  was  clearly  perceptible  in  the  stomach,  brain, 
and  lungs  ;  and  aniline  (from  the  chemical  conversion  of  nitro- 
benzole) was  found  in  the  organs.  In  the  slower  fatal  cases  the 
odour  had  often  entirely  disappeared  ;  but  traces  of  aniline  could 
be  detected  in  the  brain  and  virine,  and  sometimes  in  the  stomach 
and  liver.  Occasionally  no  trace  of  the  substance  was  found, 
although  death  had  talcen  place  from  the  poison. 

This  narcotic  compound  differs  from  the  ordinary  narcotics  in 
its  powerful  and  persistent  odour,  which  would  render  it  diflicult 
for  a  person  to  administer  it,  either  in  liquid  or  vapour,  unknow-. 
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mgly  to  another  ;  m  the  production  of  profound  coma  at  an  un- 
certain mteryal  after  the  stupor;  and  in  the  rapidly  fatal  effects 
when  coma  has  followed.  It  operates  powerfully  as  a  poison  in 
vapour  as  well  as  in  a  liquid  state  :  but  so  far  as  cases  have  vet 
been  observed  in  the  human  subject,  the  symptoms  resembling 
those  of  the  first  stage  of  narcotic  poisoning  have  very  soon  ap- 
peared The  rapidly  fatal  cases  only,  would  be  likely  to  be  mis- 
taken for  apoplexy,  but  in  these  the  poison  would  be  detected  bv 
Its  odour. 

Ana1qisis.—mtTohenzole  or  Essence  of  Mirbane  is  a  pale  lemon- 
coloured  oily  liquid  of  a  strong  odour  resembling  that  of  bitter 
almonds.  It  has  a  pungent  hot  disagreeable  taste.  It  gives  to  con- 
fectionery the  smell  but  not  the  pleasant  taste  of  the  oil  of  bitter 
almonds.  It  destroys  the  colour  of  litmus,  and  »jives  a  greasy  stain 
to  paper,  leaving  a  yellow  mark  when  the  stain  disappears.  It  sinks 
m  water,  and  is  partially  dissolved,  giving  to  it  a  yellowish  colour.  It 
IS  soluble  m  alcohol,  ether,  and  cMoroform  ;  but  when  agitated  with 
■water,  it  is  m  great  part  separated  from  its  ethereal  and  chloro- 
formic  solutions.  It  has  no  basic  qualities  ;  its  aqueous  solution 
IS  not  precipitated  either  by  tannic  acid  or  the  chloriodide  of  mer- 
cury and  potassium.  It  is  highlv  combustible,  burning  with  a 
yellow  smoky  flame.  It  yields  no  Prussian  blue  when  mixed  with 
sulphate  of  iron,  alcohol,  and  potash,  and  its  vapour  produces  no 
cyanide  of  silver  with  a  solution  of  the  nitrate.  It  is  distinguished 
from  all  other  liquids,  excepting  the  essential  oil  of  almonds,  by 
its  odour,  and  from  this  oil  by  the  following  test : —Pour  a  few 
drops  of  each  on  a  plate  and  add  a  drop  of  strong  sulphuric  acid. 
The  oil  of  almonds  acquires  a  rich  crimson  colour  with  a  yeUow 
border,  the  nitrobenzole  produces  no  colour.  In  order  to  separate 
it  from  organic  liquids,  they  may  be  acidulated  with  sulphuric  acid, 
and  submitted  to  distillation  in  an  apparatus  similar  to  tliat  which 
IS  described  at  page  326,  fig.  22.  If  any  of  it  exists  in  a  free  state, 
its  odour  will  be  sufficient  for  detecting  its  presence.  If  converted 
into  aniline,  another  process  will  be  required.  Tliere  is  no  pro- 
bability that  this  liquid  will  be  successfully  employed  for  the  pur- 
poses of  murder  without  the  certainty  of  detection. 

ANILINE. 

This  is  a  narcotic  poison  in  Liquid  or  vapour,  resembling  nitro- 
benzole in  its  toxicological  effects.  Schuchardt  found  that  a  small 
rabbit  was  killed  by  sixty  drops  in  six  hours  and  a  quarter,  and  a 
large  rabbit  by  one  hundred  drops  in  four  hours.  There  was  loss  of 
sensibihty  with  loss  of  heat,  and  violent  clonic  and  tonic  convul- 
sions ensued  which  continued  until  death.  From  experiments 
hitherto  performed,  it  does  not  appear  to  be  an  active  poison  as  a 
liquid,  and  it  seems  to  affect  the  spinal  maiTow  more  than  the 
brain.  It  has  also  a  local  irritant  action.  Dr.  Turnbull  gave  lialf 
a  drachm  of  the  sulphate  to  a  dog.  In  two  hours  and  a  half  the 
animal  vomited,  and  an  hour  later  it  was  purged.    It  became  dull, 
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weak,  and  tremulous  ;  the  pulse  was  rapid,  and  the  breathing 
laboured.  The  feet  were  cold,  the  hind  legs  paralyzed,  and  the 
tongue  was  of  a  blue  colour.  In  five  hours  the  symptoms  abated, 
and  thenext  day  the  animal  had  recovered.  ('  Lancet,'  Nov.  16, 1861. ) 

Dr.  Letheby  found  that  aniline  given  to  dogs  and  cats  in  doses 
of  from  twenty  to  sixty  drops,  caused  a  rapid  loss  of  voluntary  power. 
The  animal  staggered  and  fell  upon  its  side  powerless,  the  head 
was  drawn  back,  the  pupils  were  dilated,  the  breatliing  was  difficult, 
and  the  action  of  the  heart  tumultuous  ;  there  were  slight  twitch- 
ings  or  spasms  of  the  muscles,  and  the  animal  quickly  passed  into  a 
state  of  coma,  from  which  it  did  not  recover,  death  taking  place  in 
from  half  an  hour  to  thirty-two  hours.  On  inspection  the  brain 
and  its  membranes  were  congested,  the  cavities  of  the  heart  were 
nearly  full  of  blood,  and  the  lungs  but  slightly  congested.  The 
blood  all  over  the  body  was  black  and  coagulated.  The  poison  was 
easily  discovered  in  the  brain,  the  stomach,  and  the  liver,  although 
it  was  found  that,  as  nitrobenzole  is  changed  into  aniline,  so  in 
some  cases  aniline  and  its  salts  are  converted  into  mauve  and 
magenta.  This  arises  from  the  oxidation  of  the  salts,  and  it  has 
been  especially  observed  on  the  surface  of  the  body.  ('  Proc.  Royal 
Society,'  No.  56, 1863,  p.  556.)  I  have  not  met  with  any  instance  re- 
corded of  the  effects  of  aniline  as  a  poison  on  the  human  body.  It  is 
usually  seen  as  a  dark-coloured  liquid  of  nauseous  odour  and  taste 
and  it  could  hardly  be  taken  or  administered  without  the  conscious- 
ness of  the  person  taking  it.  The  salts  appear  to  have  very  little 
action.  They  have  been  used  medicinally  in  large  doses  withoui, 
producing  any  unusual  effects.  In  one  case  406  grains  of  the  sulphate 
of  aniline  were  given  to  a  patient  in  the  London  Hosiiital,  in  the 
course  of  a  few  days,  without  any  symptoms  of  poisoning.  (Dr. 
Letheby,  loc.  cit.  See  also  cases  by  Dr.  Fraser,  '  Med.  Times  and 
Gazette,'  March  8,  1862,  p.  239.)  It  is  difficult  to  suppose  that 
combination  with  an  acid  to  form  a  perfectly  soluble  salt  can  render 
aniline  inert,  as  this  woiild  be  contrary  to  experience  in  reference 
to  other  bases,  e.g.  nicotina  and  conia  ;  at  the  same  time  if  we 
except  the  action  of  the  vapoiir,  no  case  of  poisoning  has  occurred 
wliich  will  enable  us  to  solve  this  question. 

There  are  facts  which  show  that  the  vapour  of  aniline  even 
when  much  diluted,  exerts  a  noxious  effect  on  man.  Mr.  Knao-gs 
met  with  a  case  in  which  a  workman  accidentally  broke  a  carboy 
containing  a  large  quantity  of  this  liquid  ;  the  aniline  fell  over  hina 
but  none  entered  his  moiith.  In  his  anxiety  to  wipe  up  the  aniline' 
he  respired  the  vapour  for  some  time,  felt  giddy,  and  complained  of 
his  liead  and  chest.  .  When  seen  some  hours  after  the  accident  his  face 
and  body  were  of  a  livid  leaden  hue,  the  lips,  gums,  tongue,  and  eyes 
of  a  corpse-like  bluish  pallor  ;  he  was  breathing  by  gasping',  and  ap- 
peared at  the  point  of  death.  There  were  no  convulsions  •  he  was 
sensible,  and  able  to  give  a  correct  account  of  his  feelings.  His 
pulse  waa  small  and  irregular.  Under  active  treatment  he  recoverpd 
('  Pharm.  Jour.'  July  1862,  p.  42.) 
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Dr.  Letheby  met  with  the  following  case  : — In  June  1861,  a  boy, 
set.  16,  was  brought  into  the  London  Hospital  in  a  semi-comatose 
condition.  In  scrubbing  out  an  anihne  vat  he  had  breathed  the 
mpour  ;  and  although  he  did  not  suffer  pain  or  discomfort  at  the 
time,  he  was  suddenly  seized  with  giddiness  and  insensibility. 
When  brought  to  the  hospital  he  looked  like  a  person  in  the  last 
stage  of  intoxication ;  the  face  and  surface  of  the  body  were  cold, 
and  the  pulse  was  slow  and  almost  imperceptible,  the  action  of  the 
heart  was  feeble,  and  the  breathing  heavy  and  laborious.  After 
rallying  a  little,  he  complained  of  pain  in  his'hcad  and  giddiness.  His 
face  had  a  purple  hue,  and  his  lips,  the  lining  membrane  of  his 
mouth,  as  well  as  his  nails,  had  a  similar  purple  tint.  On  the  next 
day  the  narcotic  symptoms  had  passed  away,  but  he  was  remarkably 
blue,  and  looked  like  a  patient  in  the  last  stage  of  Asiatic  cholera. 
These  cases  appear  to  show  that  aniline  vapour  is  less  poisonous 
than  that  of  nitrobenzole,  and  that  the  symptoms  follow  more 
rapidly  on  the  inhalation  of  the  vapour.  Dr.  Kreuser,  of  Stuttgart, 
has  noticed  among  the  workers  in  anihne  that  they  have  suffered 
from  intense  bronchitis  with  a  violent  dry  spasmodic  cough,  accom- 
panied by  ulcerations  on  the  scrotum  and  extremities.  The  parts 
were  swollen  and  painful,  and  covered  with  thick  black  crusts. 
Tliis  was  obviously  from  want  of  cleanliness.  ('Ed.  Monthly  Jour. ' 
Aug.  1864,  p.  172.)  For  a  full  account  of  the  effects  of  aniline  on 
animals,  I  must  refer  the  reader  to  a  pamphlet  by  Dr.  Sonnenkalb, 
of  Leipsic,  '  Anilin  und  Anilinf  arben  in  Toxikologischer  und  me- 
dicinalpolizeilicher  Beziehung,'  Leipzig,  1864,  p.  20.  The  injurious 
effects  to  public  health  likely  to  arise  from  the  employment  of  ani- 
Une  colours  in  confectionery  and  cosmetics,  are  also  fully  described 
in  this  essay.  Some  of  the  aniLuie  dyes  by  contact  with  the  skin 
have  produced  much  irritation  and  sometimes  an  eczematous  state. 
This  subject  has  attracted  much  attention  in  Germany.  (See  Eulen- 
berg's  '  Vierteljalu-sschrift,'  1871,  vol.  2,  p.  325.)  Many  mineral  sub- 
stances of  an  irritant  and  poisonous  nature  are  used  in  the  preparation 
of  these  dyes,  and  the  dyed  articles  are  not  always  freed  from  them 
by  washing.    (' Ann.  d'Hyg.' 1874,  p.  371.) 

Analysis. — Commercial  aniline  is  an  oily  liquid  of  a  reddish- 
brown  colour,  with  a  peculiar  tarry  odour.  It  produces  a  greasy 
volatile  stain  on  paper.  It  is  volatile  and  combustible,  burning 
with  a  thick  smoky  flame.  It  falls  to  the  bottom  of  water,  and  does 
not  readily  dissolve  in  it.  It  is  quite  soluble  in  alcohol  and  ether, 
but  not  in  chloroform  ;  in  the  latter  property  it  differs  from  nitro- 
benzole. Diluted  sulphuric  acid  combines  with  it  to  produce  a 
white  compound  which  is  dissolved  by  water.  A  solution  of 
chloride  of  lime  added  to  the  acid  watery  liquid  produces  a  splendid 
colour  of  various  shades  of  purple  and  red. 

The  solution  of  sulphate  of  aniline  is  not  precipitated  either  by 
tannic  acid  or  chloriodide  of  mercurj'-  and  potassium  ;  but  aniline 
itself,  in  the  small  quantity  in  which  it  is  dissolved  by  water,  yields, 
like  the  alkalies,  a  yellow  precipitate  with  arsenio-nitrate  of  silver. 
It  also  reduces  completely  a  solution  of  chloride  of  gold — ^precipi- 
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tating  metallic  gold.  A  minute  quantity  of  aniline  may  be  thus 
detected.  When  pure  aniline  is  heated  with  powdered  corrosive 
sublimate,  it  produces  a  rich  crimson  dye.  When  present  in  organic 
liquids,  aniline  may  be  separated  by  digesting  the  concentrated 
liquid  in  alcohol,  mixed  with  a  little,  diluted  sulphuric  acid.  The 
alcoholic  extract,  distilled  at  a  high  temperature  with  a  solution  of 
potash,  yields  aniline  in  the  receiver.  This  may  be  tested  by  the 
methods  above  described. 

NITBOGLYCBKINE  (GLOIfOINE). 

This  is  a  powerfully  explosive  liquid,  well  known  to  chemists  as 
a  substitution-compound  of  the  innoxious  liquid  glycerine,  obtained 
in  the  process  of  saponification.  It  has  a  sweet  aromatic  pungent 
taste,  and  it  is  stated  that  a  single  drop  placed  on  the  tongue  pro- 
duces a  painf 111  aching  in  the  back  of  the  head,  which  lasts  for  some 
hours.  (MUler's  '  Chemistry,'  vol.  3,  p.  277.)  Mr.  Field  states  that 
he  found  one  drop  of  the  liquid,  dissolved  in  water,  produced  insen- 
sibility and  other  symptoms  of  narcotic  poisoning.  ( '  Chem  News  ' 
Nov.  7,  1863.)  ■  ' 

Symptoms  and  appearances.— In  Sweden  this  liquid  is  much 
used  in  mining  under  the  name  of  '  blasting  oil.'    Within  the  last 
four  years  ten  cases  of  poisoning  by  it  have  occurred  in  that  country 
In  these  cases,  the  oil  appears  to  have  been  taken  in  quantity  (some 
ounces).    In  some  instances  it  proved  rapidly  fatal.    In  a  recent 
case  a  miner  swallowed  two  mouthfuls.     A  painful  feelino-  in  his 
throat  made  him  aware  of  his  mistake,  and  he  drank  a  quantity  of 
milk.    He  was  not  seen  by  a  medical  man  for  an  hour  and  a  quarter 
He  was  then  suffering  from  faintness,  difficulty  of  breathina  and 
oppression  at  the  chest.    In  five  hours  vomiting  and  purlin o-  sLt  in 
Shortly  before  death  the  lips  were  Hvid,  and  the  man  lay  quietly  as 
if  asleep,  breathing  feebly  and  occasionally  with  a  deep  sic^h  On 
inspection  there  was  great  congestion  of  the  membranes  of  the  brain 
as  weU  as  of  the  lower  lobes  of  the  lungs.    The  mucous  membrane 
of  the  air-passages  was  of  a  red-brown  colour.    The  greater  end  of 
the  stomach  presented  a  similar  appearance,  with  some  ecchymosis 
(Husemann's 'Jahresbericht,' 1872,  p>.  533.) 

According  to  Mr.  Merrick,  the  vapour  of  this  liquid  acts  power- 
fully as  a  narcotic  poison,  and  even  when  much  diluted  with  air  it 
produces  intense  headache.  Other  experimentalists  have  not  ob 
served  these  extraordinary  effects,  and  are  inclined  to  regard  it  as 
inert,  or  at  any  rate  they  consider  that  its  narcotic  properties  havp 
been  greatly  exaggerated.  Some  support  has  been  given  to  this  last 
opinion  by  the  fact  that  the  liquid  has  been  used  by  homoeopathists 
under  the  name  of  glonome,  and  the  effects  said  to  have  been  pro- 
duced by  infinitesimal  doses  are  of  so  marvellous  a  character  as  to 
justify  utter  incredulity.  Like  other  liquids  described  in  this  chap- 
ter, It  probably  acts  most  powerfully  by  its  vapour,  but  further 
observations  of  a  trustworthy  kind  are  require,!  to  determine  its 
potency  as  a  poison. 

Professor  Vrij,  of  Rotterdam,  has  prepared  nitroglycerine  in 
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large  quantities,  and  has  examined  its  chemical  and  physiological 
properties.  Sobrero,  -who  discovered  it  in  1847,  stated  that  the 
smallest  quantity  was  siifficient  to  produce  the  most  violent  head- 
ache, and  he  concluded  from  tliis  that  it  was  a  powerful  poison. 
Professor  Vrij  found  that  the  vapour  caused  intense  headache,  but 
that  it  had  no  poisonous  properties.  He  gave  two  drops  to  a  rabbit, 
and  no  symptoms  of  poisoning  were  produced.  ('Pharm.  Journal,' 
1855-6,  p.  229.) 

Analysis. — Nitroglycerine  is  a  heavy  oily-looking  liqiiid.  It  is 
dissolved  by  water,  but  is  insoluble  in  alcohol  or  ether.  It  explodes 
violently  when  struck  or  subjected  to  concussion. 


CHAPTER  66. 

POISONING     WITH     HENBANE.  SYMPTOMS     AND     EFFECTS. — HYOSCYAMIA.  

LACTUCARIUM.  lACTUCIN. — SOLANITM     SOLANIA. — COCCTTLTJS  INDICTJS.  

PICEOTOXINB.  INDIAN  HEMP.  —  CANNABIS. 

HENBAKE  (hTOSCYAMUS  NIGEu). 

All  the  parts  of  this  plant  are  poisonous.  The  seeds  produce  the 
most  powerful  effects,  then  the  roots,  and  lastly,  the  leaves.  The 
vapour  evolved  from  the  fresh-cut  leaves  has  been  known  to  produce 
giddiness,  stupor,  and  syncope.  In  small  or  medicinal  doses,  hen- 
bane has  a  narcotic  action  ;  but  when  taken  in  large  doses,  it  pro- 
duces effects  on  the  spinal  marrow  as  well  as  on  the  brain. 

Symptoms. — The  best  summary  of  these  is  given  by  Wibmer 
('  Arzneimittel,'  art.  Hyoscyamus  niger).  When  the  dose  is  not  suffi- 
cient to  destroy  life,  the  symptoms  are  general  excitement,  fulness 
of  the  pulse,  flushing  of  the  face,  weight  in  the  head,  giddiness,  loss 
of  power  and  tremulous  motion  of  the  limbs,  somnolency,  ddatation 
of  the  pupils,  double  vision,  nausea  and  vomiting.  After  a  time 
these  symptoms  pass  off,  leaving  the  patient  merely  languid.  When 
a  large  quantity  of  the  root  or  leaves  has  been  eaten,  an  accident 
which  has  occurred  from  the  plant  having  been  mistaken  for  other 
vegetables,  more  serious  effects  are  manifested.  In  addition  to  the 
above  symptoms  in  an  aggravated  form,  there  will  be  loss  or  inco- 
herency  of  speech,  delirium,  confusion  of  thought,  insensibility, 
coma,  and,  sometimes,  a  state  resembling  insanity  ;  the  pupils  are 
dilated,  and  insensible  to  light,  there  is  coldness  of  the  surface, 
cold  perspiration,  loss  of  power  in  the  legs,  alternating  with  tetanic 
rigidity  and  convulsive  movements  of  the  muscles  ;  the  pulse  small, 
frequent,  and  irregular,  the  respiration  deep  and  laborious.  (See 
'Med.  Gaz.' vol.  47,  p.  640.)  Occasionally  there  is  nausea,  with 
vomiting  and  purging.  Death  takes  place  in  a  few  hoiirs  or  days, 
according  to  the  severity  of  the  symptoms.    Tlie  special  effect  of 
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this  poisonous  plant  is  manifested  in  its  tendency  to  produce  a 
general  paralysis  of  the  nervous  system. 

As  an  instance  of  the  singular  train  of  symptoms  occasionally 
produced  by  it,  Dr.  Houlton  states  that  in  a  monastery  where  the 
i-oots  had  been  eaten  for  supper  by  mistake,  the  monks  who  partook 
of  them  were  seized  in  the  night  with  the  most  extraordinary  hal- 
lucinations, so  that  bhe  place  became  hke  a  lunatic  asylum.  One 
monk  rang  the  bell  for  matins  at  twelve  o'clock  at  night :  of  those 
of  the  fraternity  who  attended  to  the  summons,  some  could  not 
read,  some  read  what  was  not  in  the  book,  and  some  saw  the  letters 
rimning  about  the  page  like  so  many  ants !  ('  Lancet,'  July  6, 1844, 
p.  479.) 

Among  the  reported  cases  of  poisoning  by  henbane  is  the  follow- 
ing. A  woman  collected  in  a  field  a  quantity  of  the  roots  by  mis- 
take for  parsnips.  They  were  boUed  in  soup,  of  which  nine  persons 
in  the  family  partook  without  remarking  any  particular  taste.  Very 
shortly  afterwards,  the  whole  of  these  persons  felt  uneasy,  and  com- 
plained of  a  bitter  acrid  taste  in  themouth,  with  nausea.  The  pupils  of 
the  eyes  were  dilated,  and  there  was  indistinctness  of  vision.  These 
symptoms  were  followed  by  great  restlessness,  convulsions,  and  con- 
tinued delirium.  The  patients  successively  lost  the  power  of  vision, 
hearing,  and  voice,  and  were  afiiected  with  stupor  and  insurmountable 
somnolency.  ('  Ed.  Med.  and  S.  J.'  Oct.  1844,  p.  562.)  Orfila  relates 
the  cases  of  two  men  who  ate  the  young  shoots  of  the  plant.  The 
first  eff"ect  was  that  the  earth  seemed  to  pass  suddenly  from  under 
them ;  the  tongue  became  paralysed,  and  their  limbs  were  cold,torpid, 
paralysed,  and  insensible  ;  the  arms  were  in  a  state  of  spasmodic 
action  ;  the  pupils  were  dilated,  the  look  was  fixed  and  vacant ;  breath- 
ing difficult ;  the  pulse  small  and  intermittent.  Besides  these  symp- 
toms, there  was  the  spasmodic  grin  (risus  sardcmicus)  with  delirium  ; 
and  the  jaws  were  spasmodically  closed.  Under  treatment,  the  men 
recovered  in  the  course  of  two  days.  (Op.  cit.  4feme  ed.  vol.  2,  p.  264.) 

Mr.  White  met  with  the  following  case.  A  woman,  set.  34,  swal- 
lowed, in  mistake  for  a  black  draught,  an  ounce  and  a  half  of  the 
tincture  of  hyoscyamus,  made  apparently  from  the  biennial  plant, 
and  resembling  the  pharmacopoeial  tincture.  (The  anmial  plant  is 
said  to  make  a  weaker  tincture.)  In  ten  minutes  she  had  a  hot 
burning,  pricking  sensation  in  the  hands,  feet,  and  legs  ;  became 
giddy  and  delirious,  and  complained  of  great  dryness  in  the  throat. 
Shortly  after,  in  attempting  to  get  out  of  bed,  she  found  her  legs 
were  powerless.  A  purplish  rash  appeared  over  the  body,  particu- 
larly about  the  neck  and  face,  which  were  much  swollen.  The 
draught  was  taken  at  5  A.ivr.  At  9  a.m.  Mr.  White  found  her 
almost  insensible  and  unable  to  speak.  The  tongue  was  swollen 
brown,  and  dry,  and  put  out  with  difliculty  ;  the  face  swollen  and 
scarlet ;  the  pupils  were  so  dilated  that  the  iris  was  a  mere  thread- 
like ring  ;  the  skin  hot  and  dry.  The  poison  had  been  taken  on 
an  empty  stomach.  There  was  no  sickness.  In  three  hours  she 
passed  a  motion  smelling  strongly  of  this  drug,  but  the  odour  was 
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not  perceived  in  the  urine.  She  could  not  see  distinctly.  AU  motion 
in  the  extremities  was  lost,  and  their  sensibility  was  diminished. 
At  4  P.M.  she  was  delirious,  and  there  was  sickness  ;  11  p.m.  shiver- 
ing and  coldness  of  the  skin.  At  9  a.  m.  the  next  day,  she  could  see 
and  articulate  better.  The  ii'is  was  half  a  line  in  breadth.  Brandy, 
opium,  ammonia,  and  other  remedies  were  used,  and  she  gradually 
improved.  It  was  six  days  before  she  acquired  a  partial  use  of  her 
legs,  and  could  not  then  stand  without  being  supported  on  both 
sides.  She  had  quite  lost  her  memory,  and  talked  in  a  rambling 
manner.  She  was  unable  to  remember  for  a  minute,  a  single  sen- 
tence or  word  she  had  uttered  or  read.    ('Lancet,'  July  5,  1873, 

When  the  extract  or  decoction  is  introduced  into  the  rectum,  or 
applied  externally  to  a  wound,  similar  effects  are  observed  to  follow. 
In  a  case  quoted  by  Orfila,  in  which  a  decoction  of  the  plant  was 
used  as  an  injection,  the  patient  suffered  from  all  the  symptoms  of 
apoplexy,  with  the  exception  of  the  absence  of  stertorous  breathing. 

Appearances. — One  fatal  case  of  poisoning  by  the  roots  of  hen- 
bane is  quoted  by  Orfila,  and  another  by  the  leaves  is  reported  by 
Wibmer  (Op.  cit.  p.  147).  The  appearances  consisted  in  a  general 
congestion  of  dark-coloured  liquid  blood  in  the  venous  system. 
The  lungs  and  brain  especially  manifested  tliis  condition.  There 
are  commonly  no  marks  of  irritation  or  inflammation  in  the  sto- 
mach and  bowels. 

Fatal  dose. — There  are  no  data  by  which  we  can  determine  the 
relative  activity  of  henbane.  In  powder  the  medicinal  dose  of  the 
leaves  is  from  five  to  ten  grains  ;  of  the  seeds,  from  tliree  to  eight 
grains.  The  dose  of  the  tincture  is  from  half  a  drachm  to  one  drachm, 
and  of  the  extract,  from  five  to  ten  grains  ;  but  tliis  preparation  is 
more  likely  to  vary  in  strength  than  any  of  the  others.  Dr.  Burder 
states  that  he  has  observed  great  inconvenience  to  foUoAV  from  a 
dose  of  ten  minims  of  the  tincture  repeated  every  six  hours.  After 
three  or  four  doses  there  was  pain  with  oppression  of  the  head.  Ten 
minims  given  in  doses  at  an  interval  of  six  hoiirs,  were  followed 
by  pain  in  the  head,  flashing  of  Hght  before  the  eyes,  and  delirium. 
('  Lancet,'  July  6,  1844,  p.  480.)  There  may  be,  as  in  the  case  of 
opium,  an  idiosyncrasy  with  respect  to  this  drug.  Twenty  seeds 
have  produced  complete  delirium  (Wibmer,  Op.  cit.  p.  147),  and  the 
same  writer  states  that,  in  one  instance,  alarming  symptoms  were 
caused  by  seven  grains  of  the  extract  (p.  154).  The  poisonous  pro- 
perties of  the  plant  are  affected  by  soil  and  season.  They  are  most 
developed  in  it  while  the  seeds  are  being  formed. 

Treatment. — The  speedy  expulsion  of  the  poison  by  emetics  and 

castor  oil.  •  •  j  • 

A7ialys%s.—W[\G\\  the  vegetable  has  been  eaten,  it  can  be  identi- 
fied only  by  its  botanical  characters.  The  seeds  are  very  small  and 
hard  ;  they  are  furrowed  on  the  surface,  and  may  be  easily  con- 
founded with  those  of  belladonna.  They  are  of  an  oblong,  oval,  or 
pyriform  shape.    In  the  annexed  illustration,  they  are  represented 
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magnified  (b),  and  of  their  natural  size  (a)  fig.  61.    The  leaves  are 
peculiar  in  shape  and  other  cha- 
racters, by  which  they  may  be  easily  -pio.  60. 
identified.    The  engraving  of  the 
leaf  (fig.  60)  is  from  a  photograph  of 
a  fresh  leaf  of  henbane. 

Hyoscyamia.      The  poisonous 
properties  of  henbane  are  known  to 
be  owing  to  a  crystalline  alkaloidal 
body,  which  is  called 
Hyoscyamia.  Itisvery      Fia.  61. 
diflicult  of  extraction. 
The  crystals  have  a 
silky  lustre — they  are 
not   very  soluble  in 
water,  but  are  easily 
dissolved  by  alcohol 
and  ether.    It  has  an 
alkaline  reaction,  and 
its  saline  solutions  are 
precipitated  by  tannic 
acid.    It  has  an  acrid 
disagreeable  taste,  re- 
sembling that  of  to 
bacco.  It  is  highly  poi 
sonous,  and  causes  di- 
latation of  the  pupils. 

Professor  Schroff,  of  Vienna,  has  performed  some  experiments 
on  Jiimself  and  a  friend  with  small  doses  of  this  alkaloid  The 
symptoms  produced  were  giddiness,  unsteadiness  of  gait  with 
great  dryness  m  the  mouth  and  throat,  so  that  nothing  could  be 
swallowed  ;  there  was  headache,  with  impairment  of  the  senses  of 
tasting  and  smelling,  and  after  a  time  a  strong  tendency  to  sleep 
The  pupils  were  dilated.    With  regard  to  this  symptom  it  was 
observed  that  by  local  application  a  solution  of  hyoscyamia  pro- 
duced intense  and  continued  dilatation.    The  medicinal  dose  is 
•  ff^iPt^  ^l^'Fl      ^^^^^  one-sixtieth  to  one-twentieth  of  a  grain 
'  Wochenblatt,' June  16,  3856;  'Brit,  and  For.  Med.  Rev!' vo  ' 
19,  Jan  to  April  1857,  p.  260.  See  also  Reil,  '  Journal  fiir  Toxico- 

«^'f'   ^f?J.Jo^^-  ^'  P-  2^^-)  Oulmont,  'Amer.  Jour  Med 

hci.  April  1873,  p.  528  assigns  the  medicinal  dose  at  the  tlirtieth 
of  a  gram  daily,  gradually  increased  to  five  or  six  times  that  quan- 
tity. Its  poisonous  operation  begins  to  be  manifested  in  a  dose  of 
one-tenth  of  a  gram,  and  the  first  indications  are  dryness  of  the 
throat  and  dilated  pupils.  '' 

LACTUOARIUM  (lACTUCA). 

Symptoms  and  effects. -The  two  species  of  lettuce,  known  under 
the  names  of  lactuca  sativa  and  vikcsa,  contain  a  principle  which 
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is  possessed  of  feebly  narcotic  properties.  Orfila  has  found  that 
the  extract,  prepared  by  evaporation  at  a  low  temperature,  acts 
upon  the  brain  and  nervous  system  of  animals  ;  although  very  large 
doses  were  required  for  the  production  of  narcotic  effects.  There 
is  no  record  of  these  plants  having  exerted  a  poisonous  action  in 
the  human  body. 

The  inspissated  juice  of  the  lettuce  is  well  known  under  the 
name  of  lactucarium  or  lettuce  opium.  (Pereira,  'Mat.  Med.' 
vol.  2,  pt.  2,  p.  36.)  The  Lactuca  Virosa  yields  three  times  as 
much  as  the  Lactuca  Sativa  ;  and  half  a  grain  of  it,  according  to 
Dr.  Fisher,  is  equivalent  to  two  or  three  grains  of  that  obtained 
from  the  Lactuca  Sativa.  ('Med.  Gaz.'  vol.  25,  p.  862.)  The 
juice,  when  it  first  escapes,  is  of  a  milky-white  hue,  but,  in  drying, 
it  forms  an  extract  in  small  irregular  dry  masses  of  a  brown  colour, 
a  bitter  taste,  and  with  an  odour  similar  to  that  of  opium.  It  has 
a  weak  narcotic  action  when  given  in  doses  of  from  five  to  twenty 
grains.  It  varies  much  in  strength.  Wibmer  found  that  two  grains 
caused  headache  and  somnolency.    (Op.  cit.  p.  200.) 

Analysis. — ^By  the  smell  only  it  may  be  mistaken  for  opium. 
It  is  but  little  soluble  in  water,  and  after  long  boiling  it  forms  a 
brown  turbid  solution  which  produces  a  greenish  tint  -with  a  persalt 
of  iron.  It  therefore  contains  a  little  tannic  but  no  meconic  acid.  On 
examining  a  good  specimen  I  have  not  found  any  trace  of  morphia. 
This  shows  that  an  odour  resembhng  that  of  opium  may  exist  in  sub- 
stances wMch  do  not  contain  any  meconate  of  morphia.  Nitric  acid 
gives  a  yellowish  tinge  to  the  decoction,  as  it  does  to  most  other 
vegetable  solutions.  The  aqueous  solution  is  bitter  to  the  taste, 
which  appears  to  be  owing  to  the  presence  of  a  bitter  principle 
called  lactucin,  upon  which  its  feebly  narcotic  properties  probably 
depend.  There  are  no  tests  for  lactucarium  further  than  the  colour, 
the  opiate  odour  with  the  want  of  solubility,  and  the  absence  of 
the  other  chemical  characters  of  opium.  In  the  plant,  it  is  chiefly 
combined  with  malic  acid,  potash,  and  resin.    (Fisher,  Loc.  cit. ) 

NIGHTSHADE  (sOLANTXM). 

Symptoms  and  effects. — There  are  two  species  of  this  plant— the 
Solanum  Dulcamara,  Bitter-siveet  or  Woody-nightshade,  which  has 
a  purple  flower  and  bears  red  berries  ;  and  the  Solanum  Nifjrum  , 
or  Oar  den-nightshade,  with  a  white  flower  and  black  berries.  Dunal 
gave  to  dogs  four  ounces  of  the  aqueous  extract,  and,  in  another 
experiment,  180  ripe  berries  of  the  Dulcamara,  without  any  ill  efiects 
resulting.  On  the  other  hand,  Floyer  states  that  thirty  of  the 
berries  killed  a  dog  in  three  hours.  (Wibmer,  Op.  cit.  Solanum.) 
These  diiferences  may  perhaps  be  reconciled  by  supposing  that  the 
active  principle  Solania,  on  which  the  poisonous  properties  of  both 
species  depend,  varies  in  proportion  at  different  seasons  of  the  j^ear. 
In  one  instance  a  decoction  of  the  plant  is  said  to  have  produced 
in  a  man  dimness  of  sight,  giddiness,  and  trembling  of  the  limbs, 
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symptoms  which  soon  disappeared  under  slight  treatment.  (For  a 
case  of  poisoning,  by  the  decoction,  see  'Med.  Gaz.'  vol.  46,  p. 
548.)  Orfila  fonnd  that  the  extract  of  Solanum  nigrum  had  but  a 
feeble  effect  as  a  poison  ;  and  the  fatal  cases  reported  to  have  been 
caused  by  it  are  perhaps  properly  referable  to  belladonna  (Deadly- 
nightshade),  for  -which  it  may  have  been  mistaken.  The  single 
death  from  Dulcamara  reported  in  the  Registration  retiu-ns  for 
1840,  may  have  been  due  to  a  mistake  of  this  kind.  In  September 
1853,  the  red  berries  of  the  Woody-nightshade  axe  stated  to  have 
caiised  the  death  of  a  boy,  set.  4,  under  the  following  circumstances. 
He  had  eaten  some  of  the  berries,  and  at  first  did  not  appear  to 
suffer  from  them  ;  but  eleven  hours  afterwards  he  was  attacked 
with  vomiting,  purging,  and  convulsions,  which  continued  through- 
out the  day  ;  the  child  being  insensible  in  the  intervals.  He  died 
convulsed  in  about  twenty-four  hours.  The  vomited  matters  were 
of  a  dark  greenish  colour  and  of  a  bilious  character.  Other  chil- 
dren had  partaken  of  the  berries  at  the  same  time  ;  but  one  of 
them  suffered  only  slightly.    ('  Lancet,'  June  28,  1856,  p.  715.) 

The  berries  of  the  Solanum  nigrum,  on  one  occasion  at  least, 
produced  serious  effects  in  three  children  who  had  eaten  them. 
They  complained  of  headache,  giddiness,  sickness,  colic,  and  tenes- 
mus. There  was  copious  vomiting  of  a  greenish-coloured  matter, 
with  thirst,  dilated  pupils,  stertorous  respiration,  convulsions, 
and  a  tetanic  stiffness  of  the  limbs.  One  child  died  in  the  acute 
stage  ;  the  others  died  apparently  from  secondary  consequences 
during  treatment.  (Orfila,  Op.  cit.  4feme  ed.  vol.  2,  p.  273.)  From 
three  to  four  berries  of  this  plant  have  been  found  to  produce 
sleep. 

SoLANiA.  Analysis. — These  plants  can  be  identified  only  by 
a  botanical  examination  of  the  leaves  and  berries.  The  active 
principle  in  both  is  an  alkaloid,  Solania,  which  is  itself  a  poison, 
although  not  very  energetic.  Two  grains  of  the  sulphate  of  solania 
killed  a  rabbit  in  a  few  hours.  The  action  of  solania  and  its  salts 
upon  animals  has  been  investigated  by  Dr.  J.  Clarus,  of  Leipzig. 
(Reil,  'Journal  fiir  Toxicologie,'  1857,  vol.  2,  p.  245.)  Accord- 
ing to  him,  solania  exalts  the  sensibility  of  the  skin  like  strychnia, 
but  destroys  life  by  producing  paralysis  of  the  muscles  of  the  chest| 
like  conia  or  nicotina.  It  appears  to  occupy  an  intermediate  place 
between  nicotina  and  strychnia.  It  differs  from  atropia,  datnria, 
and  hyoscyamia  in  not  producing  stupor  or  delirium,  dilatation  of 
the  pupils,  or  paralysis  of  the  sphincter  muscles.  He  regards  it  as 
a  narcotico-acrid  (cerebro-spinal)  poison,  and  assigns  the  medicinal 
dose  of  the  acetate  for  an  adult,  at  one-sixth  of  a  grain.  Teots—1. 
Chromic  acid  gives  a  sky-blue  colour  passing  to  a  green.  2.  Con- 
centrated sulphuric  acid  produces  an  orange-red  colour  passinc^ 
through  a  yelloAV  to  a  violet.  3.  Nitric  acid  with  the  vapour  of 
ammonia  prodnces  a  rose-red  colour.  4.  The  solution  is  not  pre- 
cipitated by  chloride  of  platinum  or  iodide  of  potassium. 
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COOOXJLUS  INDICUS  (LEVANT  NITt). 

Symptoms  and  effects. — This  is  the  fruit  or  berry  of  the  Axamieta 
CoccuLUS  {Levant  N'lit),  imported  from  the  East  Indies.    The  berry 

contains  from  one  to  two  per 
cent,  of  a  poisonous  principle 
(t  ic      {Picrotoxine).    The  shell  or  husk 

contains  no  picrotoxine,  but  a 
non-poisonous  principle  called 
menispermine.  The  seeds,  in 
powder  or  decoction,  give  rise  to 
nausea,  vomiting,  and  griping 

,    .  ,.        ^    ,  .       pains,  followed  by  stupor  and  in- 

a.  Berry  of  cooculus  mdicus,  natural  size.     i     •    x-  rrn  n 

b.  The  same,  seen  in  section  with  one-half  toxication.     J.  here  are,  SO  far  as 

of  the  semi-lunar  kernel.  I  am  aware,  only  two  well  au- 

c.  The  kernel,  containing  picrotoxine.       thenticated -instances  of  this  sub- 

stance having  proved  fatal  to 
man.  Several  men  suffered  from  this  poison  in  1829,  near  Liverpool : 
each  had  a  glass  of  rum  strongly  impregnated  with  cocculus  indicus. 
One  died  that  evening  ;  the  rest  recovered.  (Traill's  '  Outlines,' 
p.  146.)  Of  the  second  fatal  case,  the  following  details  have 
been  published.  A  boy,  fet.  12,  was  persuaded  by  his  companions  to 
swallow  two  scruples  of  the  composition,  used  for  poisoning  fish. 
It  contained  cocculus  indicus.  In  a  few  minutes  he  perceived  an 
unpleasant  taste,  with  burning  pain  in  the  gullet  and  stomach,  not 
relieved  by  frequent  vomiting — as  well  as  pain  extending  over  the 
whole  of  the  abdomen.  In  spite  of  treatment,  a  violent  attack  of 
gastro-enteritis  supervened,  and  there  was  much  febrile  excitement, 
followed  by  delirium  and  purging,  under  wliich  the  patient  sank  on 
the  nineteenth  day  after  taking  the  poison.  On  inspection,  the 
vessels  of  the  pia  mater  were  congested  with  dark-coloured  liqiiid 
blood.  There  was  serous  effusion  in  the  ventricles  of  the  brain,  and 
the  right  lung  was  congested.  In  the  abdomen,  there  were  all  the 
marks  of  peritonitis  in  an  advanced  stage.  The  stomach  was  dis- 
coloured, and  its  coats  were  thinner  and  softer  than  natural. 
(Canstatt,  '  Jahresbericht,'  1844,  vol,  5,  p.  298.) 

Porter,  ale,  and  beer  owe  their  intoxicating  properties  in  some 
instances  to  a  decoction  or  extract  of  these  berries.  The  fraud  is 
perpetrated  by  a  low  class  of  publicans.  They  reduce  the  strength 
of  the  beer  by  water  and  salt,  and  then  give  to  it  an  intoxicating 
property  by  means  of  this  poisonous  extract.  A  medical  man  con- 
sulted me  some  years  since,  in  reference  to  the  similarity  of  cerebral 
symptoms  suffered  by  several  of  his  patients  in  a  district  in  London. 
It  was  ascertained  that  they  were  supplied  with  porter  by  retail 
from  the  same  house.  The  effects  produced  by  this  drug  ai*e  re- 
markable :  there  is  a  strong  disposition  to  sleep,  and  at  the  same 
time  wakefulness.  There  is  a  heavy  lethargic  stupor,  with  a' con- 
sciousness of  passing  events,  but  a  complete  loss  of  voluntarj-  power. 
It  is  a  kind  of  nightmare  feeling,  altogether  different  from  healthy 
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sleep.  Cocciilus  inclicus  is  sometimes  used  by  robbers  to  render 
their  victims  powerless,  and  to  this  form  of  intoxication  the  term 
*  hocnssing '  is  applied.  It  operates  readily  as  a  poison  on  animals, 
and  it  has  been  sometimes  used  for  the  malicious  destruction  of 
game.  In  one  instance  referred  to  me  by  the  late  Sir  C.  Scott 
there  was  reason  to  believe  that  270  young  pheasants  had  been 
poisoned  by  grain  soaked  in  a  decoction  of  this  substance.  Barber's 
poisoned  wheat  for  the  destruction  of  birds  owes  its  poisonous  pro- 
perties to  cocculus  indicus.  (Horsley.)  Poachers  occasionally 
employ  it  for  the  purpose  of  taking  fish,  which  are  thereby  ren- 
dered poisonous.    ('Ann.  d'Hyg.'  1843,  vol.  1,  p.  343.) 

The  shell  appears  to  have  emetic  properties.  The  kernel,  which 
alone  contains  picrotoxine,  is  the  seat  of  the  poison.  The  proportion 
of  picrotoxine  is  about  1-lOOth  of  the  weight  of  the  kernel.  (See  a 
paper  by  Dr.  Glover,  'Lancet,'  January  11,  1851,  p.  47,  and  '  Ed. 
Montlily  Jour.'  1851,  p.  306.  Also  another  bv  Dr.  J.  C.  Browne, 
'  Brit.  Med.  Journ.'  April  1875,  p.  442.) 

Picrotoxine.  Analysis. — The  poisonous  principle  of  the  berry 
of  cocculus  indicus  crystallizes  in  slender  hexahedral  prisms,  having 
a  silky  lustre.  It  is  soluble  in  150 
parts  of  cold  water,  but  is  more  so- 
luble in  boiling  water,  and  the  solu- 
tion has  a  very  bitter  taste.  When 
heated  in  a  tube,  picrotoxine  evolves 
an  acid  vapour  like  digitaline.  Hy- 
drochloric acid  dissolves  it  without 
change  of  colour.  It  is  soluble  in 
alcohol,  ether,  chloroform,  and  in 
amylic  alcohol.  Sulphuric  acid  im- 
parts to  it  an  orange-yellow  colour, 
which  becomes  of  a  pale  yellow  by  di- 
lution. When  bichromate  of  potash 
is  added  to  the  sulphuric  acid  mix- 
ture, green  oxide  of  chromium  is 
produced.  Strong  nitric  acid  dis- 
solves it  without  any  change  of 
colour.  Tannic  acid  and  the  chlo- 
riodide  of  potassium  and  mercury  do  not  precipitate  it  from  its  solu- 
tions. When  boiled  with  a  solution  of  potash  and  the  sulphate  of 
copper,  it  reduces  the  oxide  like  grape  sugar.  It  is  said,  like  salicine, 
to  belong  to  the  class  of  glucoeides. 

Mr.  Langley  has  shown  that  this  principle  may  be  separated 
from  many  of  the  poisonous  alkaloids  by  taking  advantage  of  its 
peculiar  chemical  properties.  It  does  not  combine  with  acids  to 
form  salts,  but  readily  with  bases.  Thus  water  containing  a  small 
quantity  of  potash  will  dissolve  one-sixth  or  one-eighth  part  of  its 
weight  of  picrotoxine.  Water  thus  alkalized  will,  it  is  well  known, 
read,ily  yield  most  of  the  alkaloids  to  ether,  when  this  liquid  is 
shaken  with  the  solution  ;  but  if  the  liquid  is  strongly  acidulated, 
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the  allfaloids  remain  combined  with  the  acid,  while  the  ether 
shaken  with  it  entirely  removes  the  picrotoxine.  Thus,  in  ex- 
amining beer  supposed  to  be  adulterated  with  cocculus  indicus,  the 
liquid  should  be  acidulated  with  hydrochloric  acid,  and  then  shaken 
with  two  volumes  of  ether.  The  ethereal  solution  thus  obtained,  when 
spontaneously  evaporated,  leaves  the  picrotoxine  in  crystals.  Mr. 
Langley  states  that  by  this  process  he  has  detected  so  small  a  quantity 
as  l-750th  of  a  grain  of  picrotoxine  in  a  pint  of  ale.  The  stomach 
of  a  cat  which  had  been  poisoned  was  treated  with  alcohol,  and  the 
solution  evaporated  to  dryness.  Acidulated  water  was  poured  on  the 
residue,  and  the  picrotoxine  with  some  organic  matter  was  dissolved. 
The  acid  liquid  was  shaken  with  ether,  and  crystals  of  picrotoxine 
were  obtained  by  the  evaporation  of  the  ethereal  solution.  (See 
'  Pharm.  Journal,'  December  1862,  p.  277.) 

•  One  method  of  detecting  this  poison  in  alcoholic  liquids,  consists 
in  distilling  over  the  alcohol  and  then  testing  the  extract  by  physio- 
logical or  chemical  processes.  The  extract  containing  cocculus 
indicus  is  intensely  bitter,  and  soon  produces  on  man  or  on  animals 
stupefying  and  narcotic  symptoms.  The  extract  of  a  genuine  alco- 
holic liquid  loses  its  narcotic  properties,  when  all  the  alcohol  has 
been  separated  from  it  by  distillation.  For  some  remarks  on  this 
adulteration  of  beer  and  other  liquids,  and  a  process  for  separating 
the  poisonous  principle,  picrotoxine,  by  amylic  alcohol,  see  '  Chem. 
News,'  March  12,  1864,  p.  123. 

INDIAN  HEMP  (CANNABIS  INDICA). 

This  substance  has  been  introduced  into  the  British  pharmaco- 
poeia in  the  form  of  extract  and  tincture,  the  dose  of  the  tincture 
as  a  narcotic  being  from  five  to  twenty  minims,  and  of  the  extract 
one  quarter  to  one  grain.  It  is  estimated  that  one  ounce  of  the 
tincture  corresponds  to  twenty-two  grains  of  the  extract.  The  only 
case  of  poisoning  with  Indian  hemp  with  which  I  have  met,  is  the 
following,  which  is  reported  by  Mr.  Roche.  ('Lancet,'  1871,  vol. 
2,  p.  493.) 

A  lady,  set.  30,  suffered  from  symptoms  of  poisoning,  following 
a  dose  of  only  seven  minims  of  the  ordinary  tincture.  After  taking 
this  quantity  in  a  mixture  she  became  drowsy,  her  vision  was 
dimmed,  she  was  sick,  had  great  thu-st  with  dryness  of  the  fauces, 
and  slept  heavily.  Four  hours  after  she  had  taken  the  tincture, 
she  was  still  in  a  state  of  narcotism,  very  drowsy  and  not  easily 
roused.  The  pupils  were  fully  dilated,'the  eyes  suffused,  the  tongue 
dry,  and  the  pulse  small  and  quick.  These  symptoms  were  followed 
by  profuse  perspiration.  The  next  day  the  symptoms  had  dis- 
appeared with  the  exception  of  some  drjmess  of  the  mouth  and 
feverishness.  It  will  be  seen  from  this  case  that  serioiis  effects 
were  produced  by  little  more  than  a  medicinal  dose. 
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CHAPTER  67. 

JJBTEHnSIA    ABSINTHIUM. — WOEinVOOD. — OIL  OF   WOUMWOOD. — ABSINTHE.— 
BEARDED  DARNEL.  POISONOUS  MUSHROOMS.  MISTLETOE.  TISCUM  ALBUM. 

ARTEMISIA  ABSINTHIUM.     OIL  OF  WORMWOOD.  ABSINTHE. 

The  volatile  oil  extracted  from  the  plant  by  distillation  {Oleum 
Absinthii)  is  of  a  green  or  greenish-yellow  colour,  and  has  an  acrid 
bitter  taste.  It  has  been  long  known  to  have  a  specific  efi'ect  over 
the  nervous  system,  producing  headache,  giddiness,  and  other 
symptoms  of  cerebral  disturbance.  Cases  of  poisoning  with  it  are 
rare.  The  following  was  communicated  to  me  by  Mr.  W.  Smith, 
of  the  Chesterfield  Hospital. 

A  druggist's  shopman  was  found  early  one  morning  by  his  master, 
lying  on  the  fioor  of  the  shop,  perfectly  insensible,  convulsed,  and 
foaming  at  the  mouth.  As  the  man  had  never  sufi"ered  from  fits, 
and  the  symptoms  were  of  an  alarming  character,  Mr.  Smith  was  at 
once  sent  for.  He  found  him  no  longer  violently  convulsed,  but  in- 
sensible ;  the  jaws  were  clenched,  and  the  pupils  dilated.  The  pulse 
was  weak,  slow,  and  compressible.  From  time  to  time  he  uttered 
incoherent  expressions,  and  attempted  to  vomit.  With  some  difii- 
culty  Mr.  Smith  administered  to  him  repeated  doses  of  stimulants, 
sal  volatile  and  water,  lime  water,  and  an  emetic  of  mustard  and 
sulphate  of  zinc.  Free  vomiting  ensued,  and  consciousness  partially 
returned.  Artifical  warmth  was  applied  to  the  limbs,  and  a  little 
brandy  and  water  given  at  intervals,  with  draughts  of  milk  and 
lime  water.  He  gradually  recovered.  The  matters  vomited  smelt 
strongly  of  oil  of  wormwood,  and  the  nature  of  the  poison  was  placed 
beyond  doubt  by  the  discovery  of  the  bottle,  with  marks  on  its 
mouth  of  the  oil  having  been  recently  poured  out.  The  druggist 
stated  that  at  least  half  an  ounce  had  been  taken.  From  the 
persistent  smell  of  the  oil  in  the  ejected  matters,  after  repeated 
vomiting,  it  is  probable  that  this  was  even  less  than  the  real  quantity. 
The  man,  on  recovering,  had  totally  forgotten  all  the  circumstances 
connected  with  the  case,  and  persisted  in  stating  that  he  knew  no 
reason  why  he  should  have  taken  it.  It  is,  however,  probable  that 
he  imagined  himself  sufiering  from  worms,  and  sought  relief  in  an 
unusual  dose  of  this  oil.    (See  '  Ann.  d'Hyg.'  1863,  vol.  1,  p.  227.) 

A  French  liqueur  called  Absinthe  ai)pears  to  owe  some  of  its 
properties  to  the  presence  of  this  oil,  with  a  large  proportion  of 
alcohol.  It  has  been  much  used  in  France,  and  its  efi'ects  when 
taken  in  excess  are  those  of  a  narcotic  poison.  According  to  Dr. 
Legrand  it  causes  derangement  of  the  digestive  organs,  intense 
thirst,  restlessness,  giddiness,  tingling  in  the  ears,  and  illusions  of 
sight  and  hearing.    These  symptoms  are  followed  by  tremblings  in 
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the  arms,  hands,  and  legs,  numbness  in  the  limbs,  loss  of  muscular 
loss  of  intellect,  general  paralysis,  and  death 

■,oJr\  ^^^^  1^^^  observation,  since  April 

18by,  two  hundred  and  fifty  patients  more  or  less  injured  in  health 
by  the  abuse  of  this  intoxicating  hquid,  and  who  has  besides  per- 
formed numerous  experiments  on  animals,  states  that  epileptic 
convulsions  are  generaUy  observed  in  these  cases.  Delwium  tremens 
IS  the  ordinary  result  of  the  abuse  of  alcohol,  but  the  epHeptic  attacks 
are  specially  referable  to  the  absinthe.  Magnan  describes  it  as 
absmthe  epilepsy.'  (Husemanu's  '  Jaliresbericht,' 1872,  p  499 
and  Bouchardat's  '  Annuaire  de  Thdrapeutique,'  1872,  p.  66.)  ' 
Analysis.— One  sample  of  this  liquid  which  I  examined  had  a 
greenish  colour,  an  aromatic  odour  like  that  of  aniseed,  and  a  hot 
pungent  bitter  taste.  A  large  quantity  of  alcohol  was  obtained  by 
the  distillation  of  it.  It  acquired  a  milky  appearance  on  the  ad- 
dition of  water,  owing  to  the  separation  of  essential  oil.  It  is  a 
strong  alcoholic  mixture  of  oil  of  aniseed,  oil  of  wormwood,  ah- 
smthm— the  bitter  principle  of  wormwood,  and  some  aromatic  sub- 
stances.   The  oil  itself  has  a  bitter  taste. 

ARTEMISIA  SANTONICA.     WOBMSEEB.  SANTONUTE. 

Wormseed  is  the  name  by  wliich  this  substance  is  generally 
known.  It  consists  of  the  unexpanded  flower  heads  of  a  species  of 
Artemisia  (A.  Santonica).  They  resemble  seeds.  They  are  used  in 
the  treatment  of  worms  in  doses  of  from  two  to  twenty  gi-ains.  In 
larger  doses  this  substance  produces  great  irritation  of  the  bowels 
with  cerebral  symptoms. 

Dr.  Linstow,  of  Ratzeburg,  has  lately  met  with  the  following 
case.  A  man  gave  to  his  daughter,  get.  10,  about  155  grains  of 
wormseed  for  the  cure  of  worms.  In  two  or  thi-ee  hours  she  was 
seized  with  violent  vomiting,  followed  by  convulsions,  with  coldness 
of  skin.  _  The  following  day  worms  were  discharged.  She  was  seen 
by  Dr.  Linstow  on  the  tliird  day.  There  was  severe  vomiting,  with 
convulsions,  the  pupils  were  dilated  and  insensible  to  light.  The 
girl  was  drowsy  and  suffered  from  some  pain  in  the  stomach.  She 
died  before  any  medicines  could  be  employed.  The  body  was  not 
inspected.    (' Yierteljahrs.'  1874,  vol.  3,  p.  81.) 

Santonine. — This  is  a  crystallizable  neutral  principle,  which  is 
extracted  from  wormseed  or  santonica.  The  proportion  contained 
in  wormseed  is  from  two  to  two  and  a  half  per  cent.  The  dose  for 
an  adult  is  variously  given  at  from  one  and  a  half  to  two  grains. 
In  large  doses  it  acts  as  a  narcotico-irritant  poison.  It  aSects  the 
bowels  as  well  as  the  nervous  system.  The  symptoms  produced  are 
violent  vomiting,  pain  in  the  abdomen,  restlessness,  con\niIsions  of 
the  limbs,  drowsiness,  and  stupor,  the  pupils  dilated,  the  pulse  fre- 
quent and  irregular.  Some  remarkable  symptoms  are  also  generally 
present,  namely,  coloured  vision  {chromatopsia) .  All  objects  seen 
by  the  eye  appear  yellow  ;  in  some  cases  they  have  a  violet  liue, 
the  complementary  colour  of  yellow.  (Husemann's  '  Pflanzenstoffe,' 
p.  929.) 
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Analysis. — Santonine  has  been 
mistaken  for  strychnia  or  vice  versa. 
tables,  wliich  have  the  remarkable 
property  of  acquiring  a  brilliant 
yellow  colour  by  exposure  to  light 
(photo-santonine).  It  is  not  soluble 
in  cold  water,  and  has  no  taste  ;  but 
it  is  soluble  in  alcohol,  and  the 
solution  has  a  bitter  taste.  Its  best 
solvent  is  chloroform,  four  and  a 
half  parts  01  which  dissolve  one  part. 
It  melts  at  a  high  temperature,  and 
sublimes  in  white  crystals  a  few 
degrees  above  its  melting  point.  Ni- 
tric, iodic,  and  sulphuric  acids  have 
no  action  on  it.  Sulphomolybdic 
acid  produces  a  pale  reddish-brown 
colour.  Bicliromate  of  potash  added 
to  the  mixture  with  sulphuric  acid 
produces  no  colours  Like  strychnia, 
but  only  green  oxide  of  chromium. 

BEARDED  DARNEL  (lOLIUM  TEMULENTUM). 

Symptoms  and  effects. — Poisoning  by  darnel  is  generally  the 
result  of  accident  from  the  admixture  of  the  seeds  of  this  grass  with 
wheat  or  rye.  The  seeds  are  ground  into  flour  and  eaten  with  the 
bread.  From  experiments  on  animals,  and  from  a  few  observations 
on  man,  it  appears  that  the  seeds  of  darnel,  whether  taken  in  powder 
or  in  decoction,  have  a  local  action  on  the  alimentary  canal,  and  a 
remote  action  on  the  brain  and  nervous  system.  There  is  heat, 
with  pain  in  the  stomach,  accompanied  by  nausea,  vomiting,  and 
diarrhoea.  These  symptoms  are  followed  by  languor,  loss  of  vision, 
ringing  in  the  ears,  and  giddiness.  In  order  to  produce  such  serious 
effects,  the  poisonous  grain  must  be  taken  in  a  somewhat  large  dose. 
So  far  as  I  can  ascertain,  there  is  no  instance  recorded  of  its  having 
proved  fatal  to  man  ;  and  as  much  as  three  ounces  of  a  paste  of  the 
seeds  have  been  given  to  a  dog,  without  causing  death.  (Wibmer, 
Op.  cit.  Lolium.) 

In  January  1854,  Dr.  Kingsley,  of  Eoscrea,  furnished  me  with 
the  particvilars  of  some  cases  in  which  several  families  (including 
about  thirty  persons)  suffered  severely  from  the  effects  of  bread 
containing,  by  accidental  admixture,  the  flour  of  darnel  seeds. 
The  persons  who  partook  of  this  bread  staggered  about  as  if  intoxi- 
cated ;  there  was  giddiness,  with  violent  tremblings  of  the  arms  and 
legs,  similar  to  those  observed  in  delirium  tremens.,  but  of  much 
greater  intensity  (the  patients  requesting  those  about  them  to  hold 
them,  and  experiencing  great  comfort  from  this  assistance  being 
given  to  them)  ;  greatly  impaired  vision,  every  object  appearing  of 
a  green  colour  to  the  sufferer  ;  coldness  of  the  akin,  particularly  of 


684 


DAENEL  SEEDS.  SYMPTOMS. 


EiG.  65. 


tlie  hands  and  feet ;  great  prostration  of  strength,  and  in  several 
cases  vomiting.  Under  the  free  use  of  stimulants  and  castor-oil  the 
whole  of  the  patients  were  convalescent  on  the  fol- 
lowing day,  but  much  debiHtated  from  the  effects  of 
the  poison. 

In  one  instance  in  which  darnel  seeds  were  mixed 
in  the  proportion  of  one-tenth  part  with  rye,  the 
persons  partaking  of  the  bread  suffered  from  giddiness, 
headache,  nausea,  vomiting,  deafness,  and  cramps.' 
(' Medical  Gazette,'  vol.  45,  p.  872;  'Ann.  d'Hyg.' 
1853,  vol.  2,  p.  147.)  Among  the  symptoms  in  other 
cases  there  has  been  noticed  a  sense  of  burning  in  the 
mouth  and  throat,  with  confusion  in  the  head,  trem- 
bling, and  a  small  irregular  pulse.  (See  '  Ed.  Monthly 
Jour.'  Aug.  1850,  p.  180.)  When  these  symptoms 
attack  simultaneously  many  persons  who  partake  of 
the  same  bread,  there  is  strong  ground  for  suspicion. 

An  accident  occurred  in  Germany  from  the  seeds 
of  the  darnel  becoming  mixed  with  those  of  barley 
which  was  made  into  bread.  The  prominent  symptom 
was  giddiness  in  a  severe  form.  As  a  result  of  this 
mixture  the  poisonous  principle  of  darnel  (which  is 
capable  of  resisting  a  baking  heat)  may  find  its  way 
into  beer  or  brandy.  (Casper's  '  Vierteljahrsschrift,' 
Oct.  1857,  p.  343.)  A  wet  season  is  favourable  to  the 
growth  of  darnel  with  the  different  varieties  of  corn. 
The  seeds  are  difficult  of  separation. 

Analysis. — This  plant  may  be  recognized  by  its 
botanical  characters.  Pfaff  examined  darnel  in  order 
to  discover  a  poisonous  aUcaloid,  but  there  was  no 
trace  of  such  a  substance.  By  distillation  with  water  he  obtained 
two  kinds  of  ethereal  oil,  one  lighter  and  the  other  heavier  than 
water  ;  they  were  colourless,  but  had  the  odour  of  fusel  oil. 

POISONOUS  MUSHROOMS  (fUNGi). 

Cases  of  poisoning  by  mushrooms  (Fungi)  are  by  no  means  un- 
usual as  the  result  of  accident.  According  to  Dr.  Badham  there 
are  five  thousand  recognized  species,  of  which  only  a  few  can  be 
safely  eaten.  Among  them  the  AgaricAts  cavipestns  sxidi  esculentus 
are  perhaps  most  commonly  employed  as  articles  of  food.  It  is  a 
curious  fact  that  the  poisonous  properties  of  mushrooms  vaiy  with 
climate,  and  probably  with  the  season  of  the  year  at  which  they 
are  gathered,  as  well  as  the  locality.  Another  circumstance  deserving 
of  notice,  is,  that  by  idiosyncrasy,  some  persons  are  liable  to  be 
seriously  aff'ected  even  by  those  species  which  are  usually  regarded 
as  innocent.  Some  species  which  are  poisonous  in  this  country 
are  used  freely  by  the  Russians  ;  it  appears  they  are  in  the  habit 
of  salting,  boiling,  and  compressing  them  before  they  are  eaten  ;  and 
this  may  in  some  instances  suffice  to  account  for  their  liaving  no 
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noxious  effects.  Dr.  Badham  states  that  the  Agaricus  campestris,  or 
common  mushroom,  which  is  largely  eaten  in  England,  is  regarded 
as  poisonous  in  Rome,  and  is  accordingly  rejected  ;  while  some 
varieties,  which  in  this  country  would  produce  symptoms  of  poison- 
ing, are  eaten  in  Italy  with  impunity.  There  do  not  appear  to  be 
any  satisfactory  rules  for  distinguishing  the  mushrooms  which  are 
wholesome  from  those  which  are  poisonous.  The  best  test  is  that 
assigned  by  Dr.  Christison— namely,  that  the  poisonous  vegetable 
has  an  astringent  styptic  taste  ;  as  well  as  a  disagreeable,  but 
certainly  a  pungent  odour.  All  mushrooms  that  are  highly  coloured, 
or  grow  in  dark  and  shady  places,  are  generally  poisonous. 

Symptoms  and  appearance. — The  noxious  species  of  mushrooms 
act  sometimes  as  narcotics,  at  others  as  irritants.  It  would  appear 
from  the  reports  of  several  cases  that  when  the  narcotic  symptoms 
are  excited,  they  come  on  soon  after  the  meal  at  which  the  mush- 
rooms have  been  eaten,  and  that  they  are  chiefly  manifested  by 
giddiness,  dimness  of  sight,  and  debility.  The  person  appears  as 
if  intoxicated,  and  there  are  singular  illusions  of  sense.  Spasms 
and  convulsions  have  been  occasionally  witnessed  among  the  symp- 
toms when  the  case  has  proved  fatal.  Dr.  Peddie  has  related  three 
cases  of  poisoning  by  mushrooms  ('  Edin.  M.  and  S.  J.'  vol.  49,  p. 
200),  in  which  the  poison  acted  as  a  pure  narcotic ;  there  was  no 
pain  in  the  abdomen,  nor  irritation  in  the  alimentary  canal.  The 
narcotic  symptoms  began  in  half  an  hour  with  giddiness  and  stupor  ; 
the  first  effect  with  one  patient  was,  that  every  object  appeared  to  him 
to  be  of  a  blue  colorir.  The  three  patients  recovered,  two  of  them 
rapidly.  When  the  drowsiness  passes  off,  there  is  generally  nausea 
followed  by  vomiting ;  but  sometimes  vomiting  and  purging  precede 
the  stupor.  If  the  symptoms  do  not  occur  until  many  hours  after 
the  meal,  they  partake  more  of  the  characters  of  irritation — indi- 
cated by  pain  and  swelling  of  the  abdomen,  vomiting,  and  purging. 
In  a  recent  case  of  poisoning  by  mushrooms,  there  was  slight  vomit- 
ing about  an  hour  and  a  half  after  the  meal,  but  no  violent  symp- 
toms imtil  after  the  lapse  of  ten  hours.  Several  cases,  in  which 
the  symptoms  did  not  appear  until  after  the  lapse  of  fourteen  hours, 
are  reported  in  the  '  Medical  Gazette '  (vol.  25,  p.  110).  In  some 
instances  the  symptoms  of  poisoning  have  not  commenced  until 
thirty  hours  after  the  meal,  and  in  these,  narcotism  followed  the 
symptoms  of  irritation.  It  might  be  supposed  that  these  variable 
effects  were  due  to  different  properties  in  the  mushrooms  ;  but  the 
same  fungi  have  acted  on  members  of  the  same  family,  in  one  case 
Hke  irritants,  and  in  another  like  narcotics.  In  most  cases  recovery 
takes  place,  especially  if  vomiting  is  early  induced.  In  the  few 
instances  which  have  proved  fatal,  there  has  been  greater  or  less 
inflammation  in  the  stomach  and  bowels,  with  congestion  of  the 
vessels  of  the  brain.  (See  'Med.  Gaz.'  vol.  46,  p.  307,  vol.  47  p 
673  ;  and  '  Joiir.  de  Chimie  Med.'  1853,  p.  694.)  Balardini  states 
that,  of  sixty-eight  cases  of  poisoning  by  mushrooms  which  occurred 
in  the  province  of  Brescia,  during  a  period  of  twenty  years,  twenty 
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proved  fatal.  The  principal  symptoms  were  nausea,  uneasiness 
and  pain  in  the  abdomen,  giddiness  ;  a  state  resembling  intoxica- 
tion ;  vomiting  and  purging  ;  loss  of  the  power  of  locomotion,  with 
convulsions.  (Canstatt's  '  Jalu-esbericht,' 1844,  v.  300.)  In  some 
persons  even  the  edible  mushrooms  will  produce  disorder  of  the 
stomach  and  bowels  as  a  result  of  idiosyncrasy.  In  six  cases  v/hich 
occurred  to  Dr.  Keber,  in  which  the  Helvella  esmdenta  had  caused 
symptoms  of  poisoning,  the  principal  symptom  being  urgent  vomiting, 
and  the  patients  were  jaundiced  as  soon  as  the  vomiting  had  ceased. 
One  patient,  a  girl  of  18,  fell  into  a  state  of  coma,  from  which  she 
did  not  recover  for  three  days.  It  was  probable  that,  in  this  in- 
stance, the  noxious  effects  were  due  to  season.  ('Gaz.  des  Hop.' 
Oct.  10,  1846.)  The  common  truffle  {Morcliella  esculenta)  has  baen 
known  to  cause  severe  symptoms  of  irritant  poisonmg.  In  some 
of  the  cases  it  is  probable  that  the  truffles  had  undergone  decom- 
position before  they  were  eaten.  ('Ed.  Med.  and  Surg.  Jour.'  Oct 
1845,  p.  530,  and  'Ann.  d'Hyg.'  1845,  vol.  1,  p.  214.) 

In  the  '  Lancet '  of  June  28,  1856,  p.  716,  a  case  is  related  in 
which  some  poisonous  fungi  accelerated  death,  if  they  did  not 
actually  cause  it.  The  man  had  eaten  stewed  mushrooms  and  died 
rather  suddenly,  having  shortly  before  complained  of  pain  in  the 
bowels.  The  mucous  membrane  of  the  gullet  as  weU  as  that  of  the 
stomach  was  inflamed. 

Dr.  Porter  Smith  (Sept.  1872)  communicated  to  me  the  following 
case.  An  aged  woman  ate  some  edible  mushrooms  (as  she  believed) 
about  9.30  a.m.  They  were  quite  fresh,  and  eaten  in  a  cooked  state. 
In  about  an  hovu-,  she  suffered  from  pain  in  the  abdomen  and  violent 
vomiting,  followed  by  stupor.  Dr.  Smith  saw  her  at  1  p.  m.  She  was 
drowsy,  and  unable  to  speak.  There  was  paralysis  of  the  left  arm 
and  leg,  with  a  pufling  up  of  the  cheeks  with  each  breath.  The 
pulse  was  60.  In  spite  of  treatment  she  sank  and  died  at  7  a.m. 
the  following  morning,  about  22  hours  after  eating  the  musln-ooms. 
There  was  no  inspection  of  the  body,  and  no  clear  evidence  of  the 
nature  of  the  muslirooms  eaten. 

Poisoning  with  mushrooms  is  usually  the  result  of  accident  or 
mistake.  They  are  not  taken  for  the  piu'pose  of  suicide,  and  I 
have  met  with  only  one  instance  in  which  it  was  alleged  they  were 
intentionally  given  to  destroy  life.  In  1873,  a  gardener  in  the 
metropolitan  district  was  tried  on  a  charge  of  manslaughter  for 
causing  the  death  of  a  young  woman  by  giving  her  poisonous  mush- 
rooms. The  accused,  it  was  alleged,  had  a  motive  for  the  act,  but 
he  denied  that  he  knew  the  mushrooms  to  be  poisonous.  The 
deceased  fried  them,  and  had  some  for  breakfast.  She  suffered 
severe  pain,  and  died  the  same  evening.  Other  persons  who  par- 
took of  them  were  also  taken  ill,  but  recovered.  There  was  an 
absence  of  i^roof  to  show  that  he  knew  them  to  be  noxious,  and  lie 
was  acquitted.  This  form  of  homicide  would  be  very  difiicult  to 
establish.  It  would  be  necessary  to  show  that  tlie  mushrooms  were 
really  poisonous,  and  to  the  knowlege  of  the  accused.    None  might 
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be  forthcoming,  so  that  there  would  be  no  botanical  evidence  of 
their  poisonous  nature.  But  as  persons  have  died  from  taking 
edible  muslu'ooms,  it  might  be  alleged  that  there  was  nothing 
criminal  in  the  act,  and  that  death  was  owing  to  idiosyncrasy. 

In  the  '  Guy's  Hospital  Reports '  for  October  1865,  p.  382,  I 
have  recorded  two  fatal  cases — in  a'  mother  and  daughter,  wlao 
died  fi'om  the  effects  of  the  Amanita  citrina,  a  yellow-coloured 
fungus,  gathered  in  mistake  for  muslirooms.  The  woman  fried  the 
fungi,  and  they  were  eaten  for  supper.  No  symptoms  appeared 
for  seven  hours.  The  child  when  seen  by  a  medical  man  was 
feverish  and  thirsty,  and  the  pupils  were  strongly  dilated.  There 
was  severe  pain  in  the  stomach,  and  a  sense  of  constriction  in  the 
throat.  The  cliild  became  convulsed  and  insensible,  and  died 
forty-one  hours  after  eating  the  fungi.  The  mother  and  another 
cliild  siiifered  from  similar  symptoms  ;  the  mother  partially  re- 
covered, but  had  a  relapse,  and  died  on  the  fifth  day.  No  inspec- 
tion of  the  bodies  was  made. 

Mr.  Sadler  was  about  to  deliver  a  lecture  on  edible  and 
poisonous  fungi  in  Edinburgh,  when  he  accidentally  swallowed  a 
quantity  of  the  spores  of  a  large  species  of  pujff-ball  {Lycoperdon 
giganteum).  In  an  hour  and  a  half,  he  was  very  ill  and  sufiered 
from  violent  pain  in  the  abdomen.  This  pain  did  not  subside 
until  after  nine  days.  The  gastric  irritation  was  attributed  by  Sir 
E,.  Christison  to  the  spores  of  the  fungus.  The  puff-ball  is  edible 
in  its  young  state,  but  its  matured  spores  should  be  avoided 
('Brit.  Med.  Jour.'  1874,  vol.  1,  p.  595.)  Dr.  Drummond  met 
with  a  case  in  which  a  lady  ate  two  or  three  fine  genuine  mush- 
rooms in  a  cooked  state.  In  an  hour  and  a  half  she  had  spas- 
modic pain  in  the  bowels,  with  severe  and  well-marked  tonic  spasms 
of  the  muscles  of  the  arms,  head,  and  neck.  She  was  relieved  by 
an  emetic  and  brandy  and  water.  She  recovered,  but  for  some  weeks 
had  numbness  and  stiffness  of  the  muscles  of  the  arms,  with  diffi- 
culty of  articulation.    ('Brit.  Med.  Jour.'  Oct.  24,  1874,  p.  524.) 

Mr.  Taylor,  of  Emsworth,  relates  a  fatal  case  of  poisonino-  by 
fungi  which  was  attended  with  symptoms  of  irritation  resemblino- 
those  caused  by  arsenic.  There  was  no  loss  of  consciousness  or 
sensibility.  G.  F.,  set.  13,  fried  and  ate  for  breakfast  at  8.30  a  m 
two  fungi  wliich  he  had  found  growing  under  a  tree.  He  returned 
to  his  work  without  complaint.  At  12  he  had  his  dinner  of  pork  and 
vegetables.  At  1  p.m.  he  returned  to  work,  where  he  remained 
until  6  P.M.,  working  the  whole  time  without  any  complaint  Soon 
after  he  reached  home,  he  complained  of  feeling  ill  and  vomited 
violently.  Purging  then  foHowed,  with  severe  spasmodic  pain  in 
the  abdomen.    These  symptoms  continued  throughout  the  ni^ht 

,1  ^5?  ^^^^^^  ^^r-  Taylor  saw  him 

at  Jl  c;Oa.m._  He  was  then  suffering  from  constant  pain  in  the 
bowels,  occasionally  aggravated  ;  there  was  tenderness  over  the 
abdomen  generally,  but  especially  over  the  course  of  the  transverse 
colon,  with  vomiting  every  ten  minutes  j  great  thirst,  skin  warm 
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and  perspiring,  pulse  ninety,  and  great  depression.  At  3  a.m.  on 
the  second  day  he  was  again  seen.  Vomiting  and  purging  had  re- 
turned. There  was  great  exhaustion  ;  jjulse  imperceptible  ;  the 
action  of  the  heart  feeble.  He  was  lying  in  bed  on  his  back,  with 
the  knees  drawn  up.  Sensibility  and  consciousness  were  perfect. 
He  complained  of  great  pain  in  the  stomach  ;  there  was  tenderness 
over  the  abdomen,  but  no  swelling  of  the  cavity.  In  another  hour 
he  died,  i.e.  about  forty-four  hours  after  eating  the  fungi,  and  about 
tliirty-fovu"  after  the  first  setting-in  of  the  symptoms.  Others  par- 
took of  the  fungi,  but  in  small  quantity,  and  they  did  not  suffer. 
On  inspection,  the  heart  on  the  right  side  contained  a  little  fluid 
blood.  The  left  ventricle  was  contracted  and  empty.  The  lunc^s 
were  healthy,  and  there  was  only  cadaveric  congestion.  The  lining 
membrane  of  the  stomach  and  small  intestines  was  throughout 
injected,  the  blueish  red  appearance  diminishing  in  intensity  as  it 
approached  the  csecum.  There  were  a  few  ecchymosed  patches  near 
the  intestinal  end  of  the  stomach.  The  organ  contained  six  ounces 
of  a  brownish  liquid  resembling  thin  gruel.  The  large  intestines 
were  empty  and  pale,  and  the  spleen  was  congested  ;  the  other 
organs  were  healthy.  ('Med.  Times  and  Gaz.' Nov.  21,  1863,  p. 
536. )  In  many  of  its  features,  and  in  the  absence  of  narcotic  symp- 
toms, tliis  case  resembled  one  of  acute  poisoning  by  arsenic.  The 
fact  that  nearly  ten  hours  elapsed  before  the  symptoms  of  irritation 
conunenced,  and  that  there  was  no  blood  in  the  matters  discharged 
by  vomiting  and  purging,  were  the  most  marked  differences. 

In  August  1871  two  cliildren  died  at  Flushing,  near  Falmouth, 
from  the  effects  produced  by  noxious  fungi.  Several  other  persons 
were  placed  in  a  precarious  condition  from  the  same  cause.  Some 
fowls  died  from  eating  portions  of  the  mushrooms.  Among  the 
cases  of  poisoning  by  fungi  reported  in  Husemann's  '  Jahres- 
bericht '  (1872,  p.  534),  are  the  following  : — A  man,  set.  43,  and 
his  daughter,  set.  5,  suffered  severely  from  eating  the  Amanita 
pantherina.  The  earliest  symptoms  appeared  in  two  hours  and  a 
half  after  the  meal.  They  were  thirst,  faintness,  delirium,  nausea, 
paleness  of  the  face,  and  cold  extremities.  After  eleven  hours, 
there  was  stupor,  with  tenderness  of  the  abdomen.  In  the  child, 
there  was  cyanosis  of  the  legs  with  contracted  pupils.  It  was  re- 
marked that,  even  fourteen  hours  after  the  fungi  had  been  eaten, 
portions  of  them  were  discharged  by  vomiting  from  the  action  of 
emetics.    They  both  recovered. 

In  a  case  reported  by  Dr.  Stevenson,  the  AgaHcus  stercorarius 
was  the  cause  of  the  symptoms.  These  were  chiefly  referable  to  the 
nervous  system  :  oppressed  breathing,  severe  pain  across  the  fore- 
head, dimness  of  sight,  and  giddiness.  The  man  staggered  in  walk- 
ing, and  had  some  difficulty  in  keeping  lumself  upright.  In  three 
hours  he  was  in  a  state  of  profound  stupor,  with  pupils  dilated  and 
inactive,  and  the  pulse  slow  and  feeble.  There  were  convulsive 
twitchings  of  the  nervous  system.  He  did  not  suffer  any  pain  in 
the  stomach  or  bowels.    He  soon  recovered.    (' Guy's  Hosp.  Rep.' 
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1874,  p.  419.)  It  is  strange  that,  witli  such  facts  as  these  occasionally- 
presenting  themselves,  educated  persons  can  be  found  who  persist 
in  denying  that  muslirooms  are  under  any  circumstances  poisonous. 
In  a  period  of  five  years  (1863-7)  six  deaths  were  recorded  to  have 
taken  place  from  eating  poisonous  fungi. 

Ketclmp,  a  hquormade  from  mushrooms,  has  occasioned  faintness, 
nausea,  and  severe  pain  in  the  abdomen,  disappearing  only  after  some 
hours.  ('  Dub.  Med.  Press,'  Sept.  24, 1845,  p.  195.)  There  are  two 
modes  of  explaining  tliis  effect :  1,  either  that  the  personlabours  under 
an  idiosyncrasy  with  respect  to  mushrooms  in  general  ;  or,  2,  that 
noxious  have  been  gathered  by  mistake  for  esculent  mushrooms.  A 
case  is  on  record  which  shows  that  a  medical  jurist  may  be  easily  mis- 
led when  any  active  poison  is  mixed  with  and  administered  in  a  dish 
of  mushrooms.  A  servant  girl  poisoned  her  mistress  by  mixing  arsenic 
with  mushrooms.  This  person  died  in  twenty  houi's,  after  suifering 
severely  from  vomiting  and  coUcky  pains.  On  dissection,  the  stomach 
and  intestines  were  found  inflamed.  Death  was  ascribed  to  the  eff'ects 
of  the  mushrooms,  which  were  considered  to  have  been  unwholesome; 
and  the  fact  of  poisoning  with  arsenic  only  came  out  many  years 
afterwards,  by  the  confession  of  the  prisoner.  This  shows  with 
what  a  watchful  eye  such  cases  should  be  examined  ;  in  the  absence 
of  an  analysis  of  the  contents  of  the  stomach,  it  would  be  impossible 
to  develope  the  truth. 

Treatment.— The  free  use  of  emetics  and  castor  oil. 

Analysis. — The  discovery  of  portions  of  the  mushrooms  undi- 
gested in  the  matter  vomited,  or  a  description  of  the  food  eaten,  will 
commonly  lead  to  a  recognition  of  this  form  of  poisoning.  The 
poisonous  principle  contained  in  mushrooms  has  been  called  ^Fimgin, 
although  this  name  has  been  also  given  to  the  soft  spongy  substance 
of  which  the  mushroom  consists.  Fungin  is  described  as  a  volatile 
substance,  soluble  in  cold  water,  and  readily  extracted  by  hot 
water.  Hence  some  varieties  of  noxious  mushrooms  may  be  eaten 
with  impunity  when  they  have  been  weU  boHed  in  water  and  after- 
wards pressed.  One  of  the  most  poisonous  in  this  country  Aqariciis 
muscarius,  or  Fly-mushroom,  renders  the  water  in  which  it  is 
boiled  so  poisonous  that  animals  are  killed  by  it,  while  the  boiled 
fungus  itself  has  no  eff^ect  upon  them.  The  liquid  procured  from  it 
IS  used  as  a  fly-poison,  whence  the  name  of  the  mushroom  is  de- 
rived. It  IS  an  autumnal  fungus,  known  by  its  rich  orange-red 
colour.  But  as  it  is  well  knoivn  that,  in  spite  of  cooking  at  a  high 
temperature,  many  of  these  fungi  have  destroyed  life,  this  theorv 
IS  not  altogether  consistent  with  facts. 

MM.  Sicard  and  Schoras  affirm  that  the  poisonous  principle  in 
many  species  of  mushrooms  is  an  alkaloid,  as  it  unites  with  acids 
to  form  salts  which  are  extremely  poisonous.  The  poison  was 
rapidly  fatal  to  frogs,  and  a  small  quantity  was  sufficient  to  kill 
a  clog.  Its  effects  on  animals,  according  to  them,  were  similar  to 
tho.se  produced  by  crirarina.    {'  Dub.  Med.  Press,'  Nov.  1805  ) 

Dr.  Brunton  has  described  a  principle  which  he  detected  in  the 
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Agaricus  muscarius,  called  Muscarin.  It  appears  to  act  as  a  cardiac 
poison,  stopping  the  action  of  the  heart,  especially  in  small  animals, 
such  as  the  frog.  He  also  states  that  atropia  has  an  antagonistic 
effect  to  muscarin.  This  principle  has  been  found  to  produce  an 
action  on  the  lungs,  amounting  to  intense  difficulty  of  breathing,  by 
causing  spasmodic  contraction  of  the  pulmonary  vessels.  ('  Brit. 
Med.  Jour.'  Nov.  14,  1874,  p.  617.) 

The  fungi  can  be  recognized  only  by  their  special  botanical 
characters.  An  experienced  mycologist  (the  Rev.  J.  Berkeley)  says, 
'  No  general  rule  can  be  given  for  the  determination  of  the  question 
whether  fungi  are  or  are  not  poisonous.  Colour  is  quite  indecisive, 
and  some  of  the  most  dangerous  fungi, — and  amongst  them  the 
Agarims  Phalloides, — are  void  of  any  unpleasant  smell  when  fresh, 
although  the  most  wholesome  may  be  extremely  offensive  when  old. 
Experience  is  the  only  safe  test,  and  no  one  should  try  species  in- 
cautiously with  whose  character  he  is  not  thoroughly  acquainted.' 
The  learned  mycologist  who  gives  this  advice  appears  to  have  for- 
gotten that  a  person  may  lose  his  life  in  making  this  '  thorough 
acquaintance '  with  the  characters  of  fungi.  Portions  of  the  fimgi 
may  be  found  in  the  food  or  in  the  contents  of  the  stomach,  but  if 
there  has  been  vomiting  and  purging,  it  is  probable  that  the  whole 
of  the  substance  may  have  beeji  expelled  before  death.  Fungi 
contain  but  little  solid  matter. 

Some  poisonous  fungi  which  were  exposed  for  sale  in  open  market 
have  been  properly  seized  and  condemned  as  unfit  for  human  food. 
Much  has  been  said  and  written  on  the  methods  of  distinguishing 
the  edible  from  the  noxious  species,  but  instances  have  occmTed  in 
which  the  former  have  produced  symptoms  of  poisoning  and  have 
destroyed  life.  A  case  in  which  a  woman  died  in  twenty  hours  from 
eating  ordinary  mushrooms  was  communicated  to  me  by  Dr.  H.  P. 
Smith,  of  Shepton  Mallet,  in  August  1873.  The  symptoms  resem- 
bled those  above  described. 

THE  MISTLETOE  (VISCUM  ALBUM). 

Mr.  Dixon,  of  Whitehaven,  met  with  the  following  case  : — In 
December  1873  he  was  called  to  see  a  boy,  set.  14,  who  had  been 
seized  suddenly  with  alarming  symptoms.  About  an  hour  pre- 
viously the  boy  had  left  the  house  apparently  quite  well,  but  in  forty 
minutes  he  was  found  lying  in  the  street  in  a  state  of  insensibility. 
Mr.  Dixon  saw  him  in  about  a  quarter  of  an  hour.  The  first  im- 
pression produced  on  his  mind  was  that  the  boy  was  intoxicated. 
His  countenance  was  sufl'ased,  the  lips  were  livid,  the  conjimctivoe 
injected,  the  pupils  slightly  dilated  and  fixed  ;  the  breathing  slow 
and  stertorous.  On  pricking  the  soles  of  the  feet,  the  limbs  were 
quickly  drawn  up,  showing  that  there  was  no  paralysis  of  the  excito- 
motory  functions.  The  odour  of  the  breath  gave  no  evidence  of 
alcohol.  Cold  affusion  was  employed.  He  was  soon  able  to  speak, 
but  talked  incoherently,  and  was  inclined  to  be  violent.  He  had 
spectral  illusions.    Emetics  were  given,  and  these  brought  away 


SPINAL  POISONS.     NUX  VOMICA. 


691 


eight  partially-masticated  berries  of  the  mistletoe.  He  continued 
m  a  state  of  excitement  for  two  hours,  after  which  he  fell  asleep. 
On  the  foUowmg  morning  he  had  quite  recovered.  He  said  he  ate 
the  berries  of  the  mistletoe  at  about  8.30  p.m.,  soon  after  which  he 
began  to  feel  giddy,  and  from  that  time  he  had  no  recollection  of 
what  had  transpired.  He  had  taken  no  spirit  or  alcoholic  liquid. 
('Brit.  Med.  Jour.^  Feb.  21,  1874,  p.  225.) 

Wibmer  states  that  the  berries  contain  no  poisonous  matter, 
and  it  appears  that  birds  eat  them  with  impunity.  Nevertheless 
judgmg  from  this  case,  they  have  a  decided  action  on  the  brain  ' 


SPINAL  POISO^^S. 


CHAPTER  68. 

POISONING  BY  NUX  VOMICA.— SYMPTOMS.— APPEARANCES.— FATA!  DOSE  ANB 
PERIOD  OF  DEATH.— ANAIYSIS.—NUX  VOMICA  BARK.— ST.  IGNATITJs's 
BEANS.— irPAS  TIETTTE.— BRUCIA.— AKAZGA.— VERMlN-KILLEES. 

Bemarks.-The  poisons  belonging  to  this  section  are  so  named  from 
the  fact  that  their  chief  action  is  exerted  on  the  spinal  marrow 
the  bram  bemg  unatfected  or  only  secondarily  aflFected.  With  an 
exaltation  of  sensibility  there  are  the  most  violent  convulsions,  in 
which  the  muscles  become  rigid  and  fixed,  producing  a  state  of  the 
body  resemblmg  tetanus.  There  is  no  stupor  or  deliiium  •  con! 
sciousness  is  generally  retained  until  just  before  death.  Strychnia 
18  the  poisonous  a  kaloid  which  produces  these  remarkable  effects 
It  was  discovered  m  1818  in  the  seed  of  nux  vomica,  by  kllett; 
a,nd  Caventou.  It  is  pecuhar  to  plants  or  seeds  grown  in  tropSal 
climates,  and  has  hitherto  been  found  in  five  onlyr  ^^opicai 

NUX  VOMICA. 

This  is  the  seed  of  the  Strychnos  Nux  Vomica,  which  is  a  native 
of  Coromandel  Ceylon  and  the  jungles  of  Bengal.  The  seed  his 
the  shape  of  a  flat  round  kernel,  of  a  greyish-brotn  colour  of  about 
the  size  of  a  shiUmg,  but  much  thicker.  It  is  covered  wiWi  a  fine 
rnlky  fibrous  down  radiating  from  the  centre,  which  is  ra  Jed  on  oSe 
s  de  and  depressed  on  the  other  (see  figs.  66,  67,  p.  692).  The  fr°"i? 
of  the  tree  which  yields  it  is  said  to  be  of  the  size  of  a  Deni  nnrlT^  . 
tarn  from  tl^ee  to  five  of  these  seeds  in  the  2lst  ofa^  x^' 'TsTn 
the  case  of  the  cherry-laurel  (p.  618),  the  pulp  is  described  as  not  bein^ 
poisonous,  while  the  seeds  contain  strycJmia,  one  of  the  most  dPnH  S 
poisons  known.  One  seed  weighs  about  thirty  'ra  nsTn  the  dr J 
«tate.    The  proportion  of  strychnia  contained  in  the  seeds  has  not 
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been  accurately  determined.  Gmelin  has  assigned  the  proportion 
at  (0'4)  less  than  one-half  -per  cent.  ('  Chimie  Organique,'  p.  Ill), 
but  Mr.  Horsley  considers  it  to  amount  to  one  per  cent,  by  weight. 
The  strychnia  is  combined  with  a  vegetable  acid,  the  strychnic  or 
igasuric  acid,  and  this  renders  the  alkaloid  soluble  in  water.  There 
is  another  poisonous  alkaloid  associated  with  strychnia  in  the  seed, 
namely,  hnvcia.  This  acts  upon  the  body  like  strychnia,  but  with 
about  only  one-sixth  of  the  power.  In  addition  to  these  poisonous 
alkaloids,  the  seed  contains  woody  fibre,  gum,  wax,  and  oil. 

Nux  vomica  is  commonly  sold  to  the  public  in  the  form  of  a 
greyish-brown  powder,  at  the  rate  of  eightpence  an  ounce.  In 
this  state  it  may  be  mistaken  for  the  powders  of  numerous  medi- 
cines— ipecacuanha,  cinchona  bark,  &c. ;  but  it  is  knowTi  by  its 
intensely  bitter  taste,  which  is  persistent,  and  by  the  fact  that, 
owing  to  the  presence  of  brucia,  it  strikes  a  deep  orange  red 
coloui-  when  treated  with  strong  nitric  acid.  Most  medicinal 
powders  give,  with  this  acid,  a  dingy  green  or  brown  colour.  Nux 
vomica  powder  may,  however,  in  the  process  of  grinding,  be 

Fig.  66.  Pig.  67. 
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Seeds  of  nux  vomica,  natural  size.   a.  convex  surface  ; 
b.  concave  surface ;  c.  Mlum  or  umbilicus. 

mixed  with  other  innocent  powders,  which  will  entirely  destroy 
or  mask  this  chemical  reaction.  On  one  occasion  I  found  the  nux 
vomica  to  be  strongly  impregnated  with  the  powder  of  guaiaciuu, 
so  that  nitric  acid  produced  with  it  a  deep  green  colour.  This  fact 
served  to  identify  the  sample,  arid  it  was  proved  that  it  had  derived 
this  impregnation  from  its  having  been  ground  in  a  mill  in  which 
guaiacum  had  been  previously  ground.  In  other  cases  the  powder 
may  be  mixed  with  farinaceous  substances.  Nux  vomica,  if  used  as 
a  poison  at  all,  is  employed  in  the  form  of  powder.  Its  chief  use  is 
for  the  destruction  of  vermin.  It  lias,  however,  occasioned  numerous 
deaths,  chiefly  as  a  result  of  suicide.  Owing  to  its  bitter  taste,  its 
presence  in  an  article  of  food  would  be  detected  in  any  attempt  at 
murder.  In  the  case  of  Wren  (p.  695),  the  poison  was  mixed 
with  milk  bv  the  prisoner  an  ignorant  lad  ;  but  it  completely  altered 
the  colour  and  taste  of  the  milk,  and  thus  led  to  detection. 

Symptoms.— At  a  period  varying  from  a  quarter  of  an  liour  to 
an  hour  or  even  longer,  after  the  poison  has  been  swallowed,  the 
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patient  experiences  a  sense  of  uneasiness  or  restlessness,  and  snd- 
denly  loses  the  power  of  walking,  standing,  or  moving  ;  he  is  then 
seized  with  twitchings  of  the  muscles,  followed  by  shocks  or  tetanic 
spasms,  aifecting  the  whole  of  the  muscular  system — the  body  be- 
coming rigid,  the  limbs  stretched  out,  and  the  jaws  so  fixed  that 
considerable  difficulty  is  experienced  in  introducing  anything  into 
the  mouth.  The  muscles  of  the  face  are  fixed  by  spasmodic  con- 
traction producing  the  sardonic  grin,  and  the  body  sometimes 
assumes  the  state  of  opisthotonos;  there  is  consciousness,  and  the 
intellect  is  generally  clear.  This  sj)asmodic  state  ceases  for  a  time, 
but  after  a  short  interval  reappears  ;  and  the  chest  may  become  so 
fixed  by  spasms  of  the  intercostal  muscles  as  to  give  the  idea  of 
impending  suffocation.  After  repeated  attacks,  generally  increasing 
in  severity,  the  patient  dies  either  sufibcated  or  exhausted.  Drow- 
siness, giddiness,  and  a  feeling  of  genei'al  illness  have  in  some 
instances  preceded  the  spasms  ;  vomiting,  pain  in  the  abdomen, 
and  other  symptoms  of  irritation,  have  also  been  occasionally  wit- 
nessed among  the  symptoms. 

A  woman,  set.  23,  swallowed  120  grains  of  powdered  mix 
vomica,  mixed  with  water.  Some  time  after,  she  was  suddenly 
seized  with  giddiness,  a  loss  of  power  in  her  legs,  and  a  general 
feeling  of  stiffness  in  the  body,  especially  in  the  neck.  She  fell, 
was  carried  home,  and  was  then  seen  by  a  medical  man.  He 
found  her  with  her  face  flushed,  pupils  dilated,  the  pulse  quick 
as  well  as  the  breathing  ;  numbness  and  stiffness  of  the  legs, 
with  a  feeling  of  constriction  across  the  chest.  Every  two  or  three 
minutes  there  was  a  convulsive  tetanic  spasm  throughout  the 
body,  but  it  was  only  momentary,  like  an  electric  shock.  The 
stomach-pump  was  used  and  other  remedies  were  applied,  under 
which  she  recovered,  suff"ering  only  from  a,  slight  stiflhess  of  the 
jaws  and  debility.  ('  Lancet,'  Dec.  15,  1849.)  In  another  case,  in 
which  a  similar  dose  was  taken  by  a  man,  the  first  symptoms  were 
profuse  perspiration,  with  twitchings  of  the  muscles,  ending  in  a 
strong  and  general  tetanic  spasm.  The  mind  was  clear,  and  ques-^ 
tions  were  answered  rationally  during  the  intervals  of  the  spasms. 
It  was  observed  that  these  were  brought  on  when  any  attempt  was 
made  to  wipe  the  perspiration  fl-om  his  face.  ('Lancet,'  July  5, 
1856,  p.  11.)  Two  hours  after  he  had  taken  the  poison,  an  emetic 
of  sulphate  of  zmc  was  given  to  him,  and  it  produced  violent  vomit- 
ing. The  tetanic  spasms  then  gradually  subsided.  A  man,  jet.  20, 
swallowed  90  grains  of  the  powder.  Spasms  of  the  muscles  appeared 
m  ten  minutes.  In  three-quarters  of  an  hour  he  was  in  a  profuse 
perspiration,  the  skin  of  the  head  and  face  congested,  the  eyes  suf- 
fused, the  pupils  slightly  contracted,  and  the  pulse  hard.  Fits  of 
tetanus,  each  lasting  about  half  a  minute,  then  attacked  him.  All 
the  muscles  were  rigid,  and  his  breathing  appeared  for  the  time 
suspended.  The  muscles  were  then  relaxed,  and  he  was  able  to 
an.swer  questions.  In  two  days  he  recovered.  ('  Lancet,'  Oct  22 
1853,  and  '  Med.  Chir.  Eev.'  Jan.  1854,  p.  292.)    The  spasm  does 
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not  always  involve  the  chest.  A  youth,  set.  19,  swallowed  a  tea- 
spoonful  (  =  65  grains)  of  the  powder  of  nux  vomica  in  a  cup  of 
cocoa  ;  in  fifteen  minutes  he  was  attacked  with  convulsions,  and  fell 
from  his  seat.  The  whole  of  the  body  was  afiected  with  convulsive 
twitch  ings,  but  these  were  unattended  with  pain.  The  chest  was  not 
affected,  and  there  was  no  difficulty  of  breathing.  He  felt  the 
approach  of  the  spasms,  but  could  not  describe  the  sensation.  The 
stomach-pump  was  used  with  benefit,  and  the  symptoms  disappeared 
in  three  hours.     ('Med.  Times  and  Gaz.'  April  28,  1855,  p.  424.) 

A  physician  took  by  mistake  five  grains  of  the  alcohoUc  extract 
of  nux  vomica  in  two  pills,  and  his  wife  took  a  similar  dose  at  the 
same  time.  They  had  tea,  and  felt  no  ill  efiects  for  forty  minutes, 
when  the  physician  in  rising  to  go  to  the  door,  suddenly  exclaimed, 
'  hold  me  ! '  The  wife  rose  to  render  assistance,  but  she  was  sud- 
denly fixed  in  her  position  by  muscular  spasm.  In  ten  minutes 
they  were  seen  by  a  medical  man,  who  prescribed  emetics,  which 
acted  speedily  and  powerfully.  The  two  patients  were  fixed  by 
spasm  to  the  chairs  on  wliich  they  were  sitting,  the  convulsions 
coming  on  at  intervals,  and  being  rapidly  succeeded  by  a  relaxation 
of  the  muscles.  During  the  fit,  the  heads  were  drawn  backwards, 
there  was  spasmodic  clenching  of  the  teeth ,  the  heels  were  fiixed  to 
the  ground,  the  eyes  protruded  from  their  sockets,  and  both  patients 
exclaimed,  '  Hold  me  !  hold  me  ! '  although  there  was  a  person  on 
either  side  of  each.  In  about  five  hours,  under  the  use  of  emetics, 
the  spasms  subsided.  On  the  next  day  they  recovered,  but  suf- 
fered from  some  debility.  ('  Med.  Times  and  Gaz.'  Jan.  16,  1858, 
p.  69.)  A  boy,  set.  12,  put  into  his  mouth  about  eight  grains  of 
the  extract.  Finding  it  bitter  he  spat  it  out.  He  was  admitted 
into  Guy's  Hospital,  under  Dr.  Fagge,  sufiering  from  tetanic  spasms, 
difficulty  of  breathing,  and  other  symptoms  of  poisoning.  His  face 
was  flushed,  the  piipils  were  dilated,  the  pulse  rapid,,  the  jaws  were 
not  affected,  and  the  boy  was  qviite  conscious.  Spasms  were  brought 
on  by  merely  touching  liim ;  there  were  distinct  intermissions.  The 
symptoms  subsided  under  treatment,  and  he  left  the  hospital  on 
the  third  day.  No  poison  was  found  in  the  vomited  matters  ;  but 
from  five  ounces  of  urine,  passed  five  hours  after  the  poison  had  been 
taken,  Dr.  Stevenson  obtained  two  stains,  one  of  which  gave  the 
colour  reaction  for  strychnia,  and  the  other  for  brucia.  ('Guy's 
Hosp.  Rep.'  1869,  p.  265.)  The  subject  of  poisoning  by  nux  vomica, 
including  a  collection  of  cases,  has  been  ably  treated  by  Dr.  Huse- 
mann,  in  Reil's  '  Journal  fiir  Toxikologie,'  1857,  2  h.  p.  469. 

Chronic  poisoning. — Medicinal  doses  frequently  repeated  may 
produce  all  the  efiects  of  clironic  poisoning.  A  lady  tooktliree  grains 
of  the  powder  of  nux  vomica  thrice  daily,  for  sixteen  days  ( =  144 
grains  in  the  whole).  There  were  no  obvious  efiects  for  a  fortnight, 
when  there  was  purging  with  colicky  pains.  The  nux  vomica  was 
withdrawn,  and  on  the  fifth  day  after  its  withdrawal,  the  patient 
suffered  from  ringing  in  the  ears,  drowsiness,  inci'eased  sensibility 
to  light  and  sound,  numbness,  and  impairment  of  speech.    On  the 
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ninth  day  she  lost  her  speech;  tetanic  symptoms,  with  twitchings  of 
the  muscles  of  the  face  and  arms  set  in,  as  well  as  fixation  of  the 
jaws  (trismus).  There  were  slight  intervals  of  relaxation,  during 
which  she  swallowed  with  difficulty.  The  pupils  were  dilated,  and  the 
skin  was  hot.  The  spasms  increasedj  and  on  the  twelfth  day  the 
breathing  became  affected.  In  the  evening  of  this  day,  she  was  seized 
with  a  strong  tetanic  convulsion,  in  which  respiration  ceased,  the 
face  became  livid,  the  brows  contracted,  the  lips  were  drawn  widely 
apart,  and  the  features  greatly  distorted,  assuming  the  sardonic 
grin.  During  the  night  she  had  four  similar  paroxysms,  and  died 
apparently  exhausted  on  the  twenty-eighth  day  after  she  had  com- 
menced with  the  nux  vomica,  and  on  the  twelfth  day  after  its  dis- 
continuance.   ('  Lancet,'  June  14,  1856,  p.  654.) 

Appearances.  — These  are  not  very  characteristic.  The  body  is 
usually  found  rigid.  There  is  congestion  of  the  brain  and  its  mem- 
branes, with  engorgement  of  the  lungs.  The  heart  has  been  found,  in 
some  instances,  empty  and  flaccid  (see  '  Med.  Times  and  Gaz.'  1856, 
Feb.  9,  p.  149) ;  while  in  others  it  was  distended  with  dark-coloured 
and  fluid  blood.  The  mucous  membrane  of  the  stomach  and  intestines 
is  occasionally  congested.  The  powder  has  been  found  adhering 
tenaciously  to  this  membrane.  The  spasmodic  state  of  the  muscles 
has  continued  for  some  time  after  death.  In  the  fatal  case  of  clu-onic 
poisoning  above  referred  to,  there  was  congestion  of  the  membranes 
of  the  brain,  and  the  heart  was  contracted  and  empty.  There  was 
a  slight  inflammatory  appearance  in  the  ileum.  (' Lancet,' June 
14,  1856,  p.  654.) 

Fatal  dose.  — Period  of  death. — The  medicinal  dose  of  nux  vomica 
powder  is  from  two  to  tliree  grains,  gi-adually  increased.  A  long- 
continued  use  of  it  may  produce,  apparently  as  a  result  of  accumula- 
tion, the  eflects  of  chronic  poisoning  (supra).  Large  doses  are 
said  to  have  been  given,  on  some  occasions,  with  impunity.  Nux 
vomica  is  used  in  pharmacy  in  the  form  of  extract  and  tincture. 
The  dose  of  the  former  is  from  half  a  grain  to  two  grains,  and  of 
the  latter  from  ten  to  twenty  minims. 

The  smallest  fatal  dose  yet  recorded  is  three  grains  of  the  alco- 
holic extract  of  nux  vomica.    Two  cases  of  poisoning  occurred  in 
London,  in  1839,  in  each  of  which  fifty  grains  of  the  powder  proved 
fatal.    In  one  of  these,  death  took  place  in  an  hour  ;  the  drugo-ist 
who  sold  the  poison  said  that  he  did  not  think  a  dose  of  fifty  grains 
was  sufficient  to  cause  death  !  but  a  smaller  quantity  has  been 
known  to  destroy  life.    In  an  old  case  reported  by  Hofmann  (1739) 
and  quoted  by  Christison  (p.  901),  also  by  TraiU  ('Outlines,'  p  137) 
thiHy  grams  of  the  powder,  in  two  doses  of  fifteen  grains  each' 
proved  fatal.    The  poison  was  given  by  mistake  to  a  girl,  jet.  10 
labouring  under  quartan  fever,  and  summis  anxietatibus  prtece- 
dentibus,  et  ad  vomendum  conatibus,  she  soon  afterwards  died  This 
IS  I  believe,  the  smallest  fatal  dose  of  the  powder  recorded    It  is 
about  equivalent  to  the  weight  of  one  full-sized  seed,  and  to  only 
one-third  of  a  gram  of  strychnia  in  the  two  doses.    The  quantity 
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of  mix  vomica  required  to  destroy  life  became  of  some  imjiortance 
in  Beg.  v.  Wren  (Winchester  Spring  Assizes,  1851).  The  jjrisoner 
was  convicted  of  an  attempt  to  administer  this  poison  in  milk  ;  the 
quantity  separated  from  the  milk  amounted  to  forty-seven  grains, 
which  was  above  a  fatal  dose.  The  intense  bitterness  which  the 
nux  vomica  gave  to  the  milk  led  to  detection,  and  this  would,  in 
general,  be  a  bar  to  the  criminal  administration  of  this  poison, 
except  in  the  form  of  extract  in  pills.  In  a  case  which  occurred  to 
M.  Pellarin,  a  man  swallowed  about  300  grains  of  nux  vomica,  and 
no  symptoms  appeared  for  two  hours  He  then  died  rapidly  in  a 
violent  convulsive  fit.    ('  Ann.  d'Hyg.'  1861,  vol.  2,  p.  431.) 

Death  may  occur  in  from  one  to  twelve  hours  ;  but  Dr.  Ohristison 
quotes  a  case  in  which  a  man  died  in  fifteen  minutes  after  taking  a 
dose  (Op.  cit.  p.  898).  This  is  probably  the  shortest  period.  There 
are  many  instances  of  recovery  on  record  in  which  early  treatment 
was  resorted  to.  IMr.  Iliff  has  reported  a  case  in  which  a  woman 
recovered  after  taking  two  drachms  of  the  powder.  ('  Lancet,'  Dec. 
15,  1849.)  Sobernheim  mentions  the  case  of  a  young  man,  who 
took  half  an  ounce  of  the  powder,  and  suffered  from  the  usual 
symptoms  ;  emetics  were  administered  and  he  recovered.  A  second 
occurred  to  Dr.  Basedow,  of  Merseburg.  A  young  lady  swallowed, 
by  mistake,  a  tablespoonful  (  =  360  grains,  or  three-quarters  of  an 
ounce)  of  the  powder  ;  she  soon  lost  the  power  of  walking,  and  fell 
down,  but  did  not  lose  her  recollection.  There  was  great  difficulty 
of  breathing.  Emetics  were  administered  with  good  effect,  and  she 
recovered.  A  third  case  is  described  by  Mr.  Baynham,  of  Birming- 
ham. A  girl,  set.  20,  swallowed  half  an  ounce  of  the  powder.  In 
half  an  hour  the  i;sual  tetanic  symptoms  came  on.  She  was  per- 
fectly sensible.  In  administering  remedies,  the  spasm  of  the 
muscles  of  the  jaw  was  such  as  to  caiise  her  to  bite  through  the  cup. 
The  convulsions  gradually  subsided  in  about  four  hours  from  the 
first  attack  ;  and  on  the  next  day,  although  feeble  and  exhausted, 
she  was  able  to  walk  home.  ('Med.  Gaz.'  vol.  3,  p.  445.)  The 
reporter  of  this  case  states  that  he  has  often  prescribed  a  scruple 
of  powdered  nux  vomica  daily,  without  any  injurious  effects  follow- 
ing !  For  another  case  of  recovery,  in  which  half  an  ounce  was 
taken,  see  'Prov.  Med.  Journal,'  Jan.  7,  1846,  p.  5;  and  for  a 
case  in  which  this  dose  proved  fatal  in  seven  hoiirs,  see  *  Lancet,' 
May  17,  1856,  p.  551.  Husemann  has  collected  forty-one  cases  of 
poisoning  by  nux  vomica.  (Reil's  '  J ournal, '  1857,  4  H.  p.  521. ) 

Treatment. — The  removal  of  the  poison  from  the  stomach  by 
emetics,  or  the  use  of  the  stomach-pump,  must  be  chiefly  relied  on. 
Unless  these  means  ai-e  employed  early,  the  jaw  may  become  sjias- 
modically  fixed,  so  as  to  render  all  efforts  at  relief  unavailing.  In 
general,  however,  the  spasms  have  intermissions,  so  that  there  may 
be  time  to  apply  remedies  in  the  interval.  The  free  use  of  emetics 
has  been  attended  with  great  benefit.  It  has  been  asserted  that 
vomiting  does  not  occur  in  this  form  of  poisoning,  but  tliis  is  an  error. 

Analysis. — The  seed  of  nux  vomica  is  hard,  brittle,  tougli,  and 
difficult  to  pulverize.    The  powder  is  of  a  greyish-brown  colour, 
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Fig.  68. 


like  that  of  liquorice  ;  it  is  sometimes  met  with  in  a  coarsely-rasped 
state  ;  it  has  an  intensely  bitter  taste.  It  yields  to  water  and 
alcohol — strychnia,  briicia,  igasiiric  or  strychnic  acid,  and  some 
common  vegetable  principles.  Heated  on  platinnm-foil,  it  bums 
with  a  smoky  flame.  It  is  coloured  bi-own  by  a  solution  of  iodine. 
Nitric  acid  turns  it  of  a  dark  orange-red  colour,  which  is  destroyed 
by  cliloride  of  tin.  The  aqueous  infusion  or  decoction  is  reddened 
by  nitric  acid,  and  is  freely  precipitated  by  tincture  of  galls.  Per- 
sulphate of  iron  gives  with  it  an  olive-green  tint.  These  properties 
are  sufBcient  to  distinguish  it  from  various  medicinal  powders 
which  it  resembles. 

The  fine  silky  fibres  which  cover  the  surface  of  the  seed  may  be 
sometimes  detected  in  the  powder  and  identified  by  the  microscope. 
For  this  purpose  a  small  quantity,  moistened 
with  water,  should  be  examined  with  a  power 
of  about  70  to  100  diameters.  We  may  then 
be  able  to  perceive  fragments  of  the  silky 
fibres  intermixed  with  opaque  and  irregular 
portions  of  the  powder.  Their  appearance 
with  and  without  the  powder  is  indicated  in 
the  two  figures  (69,  70)  annexed.  The  pro- 
portion which  the  fibres  bear  to  the  whole 
nut  is  so  small  that  we  may  be  obliged  to 
examine  two  or  tliree  samples  before  we  find 
any.  A  solution  of  iodine  gives  to  the  fibres  Magnified  view  of  a  section 
a  golden  yellow  colour.  There  are  no  starch-  1  TalrsTofectinSSI 
granules  to  be  seen  m  the  genuine  powder,  the  surface  (Pereirn). 
As  it  closely  adheres  to  the  mucous  mem- 
brane of  the  stomach,  the  powder  may  be  found  in  the  dead  body, 
and  separated  by  washing  from  the  organic  matter  with  which 
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Fig.  70. 


Hairs  of  nnx  vomica  without  tlie  powder, 
magnified  70  diameters. 


Hairs  of  nux  vomica  mi.'a;d  with  the 
powder,  magnified  70  diameters. 


it  is  mixed.  It  is  quite  insoluble  in  water,  and  therefore  may  be 
procured  as  a  sediment  from  organic  liquids  by  washing  and  de- 
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cantation.  Strychnia  may  be  obtained  from  it  by  a  process  described 
nnder  that  alkaloid  (pod) ;  but,  owing  to  the  small  proportion  pre- 
sent, there  will  be  some  difficulty  in  procuring  strychnia  in  a  crys- 
talline state,  unless  from  twenty  to  tliirty  grains  of  the  powder  are 
obtained. 

In  the  tissues. — Nux  vomica  bears  the  same  relation  to  strychnia 
that  opium  does  to  morphia.  It  is  by  the  strychnia  absorbed  from 
the  powder  as  it  lies  on  the  mucous  membrane  of  the  stomach,  that 
the  life  of  a  person  is  destroyed.  Hence  the  poison  for  which  we 
must  seek  in  the  tissues,  is  strychnia  (see  p.  716).  It  is  a  remark- 
able fact  that,  in  no  case  of  poisoning  by  nux  vomica  yet  recorded, 
so  far  as  I  have  been  able  to  ascertain,  has  strychnia  been  found  in 
the  blood  or  tissues  of  persons  poisoned  by  it.  There  is  no  doubt 
that  strychnia  is  absorbed  from  the  powder  and  carried  into  the 
blood,  where  it  operates  fatally,  but  the  quantity  so  absorbed  is  too 
small  to  be  revealed  by  the  most  delicate  processes  at  present 
known.  In  cases  of  poisoning  with  nux  vomica,  we  must  rely 
cliiefly  upon  the  discovery  of  the  powder  in  the  fluids  of  the 
stomach.    (See  case  by  Dr.  Stevenson,  ante,  p.  694.) 

The  alkaloids  strychnia  and  brucia  may  be  detected  in  it  by  the 
following  process  : — ^Digest  the  powder  in  a  small  quantity  of  diluted 
sulphuric  acid  by  a  water-bath  heat.  The  substance  should  be  well 
stii-red  with  the  diluted  acid,  which,  after  a  short  time,  completely 
carbonizes  it.  The  mass  is  heated  to  dryness,  then  treated  with  a 
small  quantity  of  distilled  water  and  filtered,  by  which  an  acid 
liquid  of  a  pale  sherry  colour  is  obtained.  On  neutralizing  this 
liquid  with  potash  or  ammonia,  and  agitating  it  with  two  volumes 
of  ether,  the  strychnia  is  separated,  and  may  he  obtained  crystal- 
lized by  the  evaporation  of  the  ethereal  solution.  (See  p.  700,  jyost.) 
The  strychnia  may  also  be  obtained  by  dialysis.  Ten  grains  of  nux 
vomica  =  to  1-lOth  grain  of  strychnia,  gave  satisfactory  results. 
Prismatic  crystals  were  procured  wliich  gave  the  appropriate  re- 
actions with  the  colour  tests.  Brucia  was  also  detected  by  the 
action  of  nitric  acid  on  the  crystals.  In  cases  of  poisoning  by  nux 
vomica,  brucia  should  be  detected  as  well  as  strychnia. 

NUX  VOMICA  BARK. 

This  was  fomerly  confounded  with  the  Cusparia  or  Angostura 
bark,  and  has  been  long  known  under  the  name  of  false  angostm-a. 
It  contains  stryclinia  and  brucia,  the  latter  in  large  proportion,  and 
in  its  effects  on  the  body,  whether  in  the  state  of  bark,  infusion,  or 
decoction,  it  resembles  the  seed  of  nux  vomica.  About  the  latter 
end  of  the  last  century,  a  quantity  of  this  bark  was  distributed  over 
Europe,  mixed  with  the  angostiu-a  or  cusparia,  and  numerous  fatal 
accidents  occurred  before  the  true  nature  of  the  poisonous  bark  was 
discovered.  Dr.  Husemann  has  given  a  full  account  of  these  cases 
in  Reil's  'Journal  fiir  Toxikologie, '  1857,  h.  4,  p.  511.  He  has 
collected  eleven  cases  of  poisoning  by  this  bark. 

The  Strychnos  Colubrina,  or  Snakewood  of  the  East  Indies,  is 
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supposed  by  some  to  be  the  wood  of  the  nux  vomica,  and  to  pro- 
duce similar  efiects.  The  term  Snakewood  is  applied,  in  the  East, 
to  a  variety  of  woods  which,  when  made  into  cups,  impart  a  bitter 
taste  to  water  ;  and  the  water  is  then  considered  to  be  an  antidote 
to  the  bites  of  venomous  serpents. 

The  nux  vomica  bark  is  now  seldom  met  with.  It  is  known  by 
the  fracture  of  the  bark  acquiring  a  strong  red  colour  on  being 
touched  with  nitric  acid.  From  its  infusion  or  decoction  both 
strychnia  and  brucia  may  be  obtained. 

ST.  IGNATIUS'S  BEANS. 

These  are  the  seeds  of  the  Strychnos  Ignatii  or  the  Ignatia  amara 
(Cabalonga).  The  tree  producing  them  is  said  to  abound  in  the 
Philippine  Islands.  According  to  Pereira  the  fruit  has  a  pyriform 
shape,  and  contains  twenty  of  the  seeds.  They  were  first  made 
known  by  the  Jesuits,  and  they  were  named  after  their  patron. 
Pelletier  and  Caventou  found  that  they  contained  1  "2  per  cent,  of 
strychnia  ;  when  taken  in  powder,  they  produce  symptoms  and 
effects  simUar  to  those  caused  by  strychnia.  They  were  formerly 
used  as  a  febrifuge  in  medicine.  A  case  is  related  by  Husemann, 
in  which  a  man,  get.  40,  took  one-half  of  a  bean  in  brandy  to  cure  an 
attack  of  fever.  He  sufl'ered  from  the  usual  tetanic  symptoms,  and 
narrowly  escaped  with  his  life.  Four  other  cases  are  referred  to  bv 
this  writer  (Reil's  '  Jour,  fiir  Tox.'  1857,  h.  4,  p.  520).  Mr.  Bennett 
gave  half  a  drachm  of  the  seed  procured  at  Manilla,  to  a  dog.  In 
twenty-five  minutes  the  dog  was  suddenly  seized  with  tetanic  con- 
vulsions. There  was  panting  respiration  with  trembling  of  the 
muscles,  and  twitchings  of  the  face,  wliile  frothy  saliva  issued  from 
the  mouth.  There  was  a  remission  in  five  minutes.  The  animal 
was  conscious.  In  a  quarter  of  an  hour  after  the  first  access  of  the 
symptoms,  there  was  a  general  convulsion  of  the  body  under  which 
death  took  place.  No  particular  appearances  were  found.  The 
stomach  had  a  pinkish  hue,  and  the  powdered  seed  was  found  in  it. 
There  was  congestion  of  the  liver,  and  the  blood  was  generally 
liquid.  In  a  similar  experiment  on  a  dog  with  the  same  quantity 
of  seed,  the  tetanic  symptoms  came  on  quite  suddenly  in  half  an 
hour,  and  after  various  attacks  the  animal  died  in  three-quarters  of 
an  hour  from  the  time  of  seizure.  ('  Lancet,'  Aug.  31,  1850,  p. 
259,  and  Braithwaite's  '  Pv,etrospect,'  1850,  p.  415.)  Brucia  is 
associated  with  strychnia  in  these  beans,  and  according  to  some  it  is 
the  predominating  alkaloid.  ('  Pharm.  Journ.'  Feb.  1875,  p.  661.) 

STRYCHNOS  (uPAS)  TIEUTE.     (jAVA  POISON.) 

The  plant  which  yields  this  variety  of  Upas  poison  is  the  Strych- 
nos Tieute.  It  is  described  as  a  large  climbing  shrub  which  gi-ows 
in  Java,  and  is  knoTv-n  under  the  name  of  Tshettik.  The  extract 
contains  strychnia,  but  no  brucia.  Its  efiects  are  similar  to  those 
of  nux  vomica.    It  produces  tetanus,  asphyxia,  and  death. 


700 


POISONING  WITH  BRUCIA. 


BRUCIA. 

This  is  an  alkaloid  generally  associated  with,  strychnia.  The 
seeds  of  the  nux  vomica  yield  chiefly  strychnia,  while  the  bark  of 
the  tree  is  said  to  contain  brucia  in  larger  proportion  than  strychnia. 
It  derives  its  name  from  Bruce,  the  Abyssinian  traveller,  as  it  was 
extracted  from  the  bark  of  a  tree  supposed  to  have  been  discovered 
by  Bruce  in  Abyssinia,  whereas  the  bark  turned  out  to  be  that  of 
the  nux  vomica  from  the  East  Indies.  Brucia  is  also  found  in  St. 
Ignatius's  beans. 

Symptoms  and  effects. — This  alkaloid  and  its  salts  produce  in  man 
and  animals  symptoms  similar  to  those  caiised  by  strychnia.  It  is 
not  so  powerful  a  poison,  and  requires  to  be  given  in  much  larger 
doses.  Magendie  regarded  it  as  having  one-twelfth  of  the  strength 
of  strychnia,  while  Andral  assigns  to  it  one-sixth  of  the  power.  The 
latter  view  is  more  correct.  As  a  medicine  it  may  be  given  in  doses 
of  half  a  grain,  a  qiiantity  which  would  prove  fatal  if  strychnia  were 
employed.  Poisoning  by  brucia  is  rare.  Casper  refers  to  three  cases 
of  death  from  rat  poison  containing  arsenic  and  brucia.  No  trace  of 
brucia  was  found  in  the  stomach.    ('  Ger.  Med.'  1857,  p.  444.) 

From  a  case  of  poisoning  with  tliis  alkaloid  which  occurred  to 
Dr.  Edwards,  of  Liverpool,  it  is  necessary  to  give  a  caution  to 
medical  men  respecting  the  possible  criminal  use  of  brucia.  The 
symptoms  which  it  causes,  so  closely  resemble  those  of  poisoning 
with  strychnia,  that,  in  the  event  of  death,  the  latter  poison  only 
might  be  sought  for  and  not  found.  The  tetanic  symptoms  are  more 
slowly  produced,  and  the  poison  is  not  so  rapidly  fatal  as  strychnia; 
but  these  conditions  may  be  altered  by  the  larger  quantity  given. 
Hence,  when  in  a  suspected  case,  the  colour-tests  for  strychnia  fail 
to  show  the  presence  of  this  alkaloid,  nitric  acid  should  be  added 
to  the  crystalline  residue,  obtained  by  the  use  of  ether  or  chloro- 
formic  ether  (see  p.  698).  The  intense  reddening  produced  by  this 
test,  with  the  other  characters  above-mentioned,  will  indicate  the 
presence  of  brucia.  Although  it  somewhat  resembles  morphia  in 
the  action  of  nitric  acid,  it  is  easily  distinguished  from  this  alka- 
loid by  iodic  acid,  which  is  not  decomposed  by  it.  The  bitter  taste 
of  this  poison  is  well  marked  and  is  very  persistent.  Owing  to  an 
accident,  a  portion  of  brucia  in  very  fine  powder  entered  my  eyes, 
mouth,  and  nostrils.  The  sense  of  bitterness  of  taste  was  imme- 
diately perceptible,  and  it  did  not  disappear  until  after  the  lapse 
of  more  than  two  hours. 

Analysis. — Brucia  is  much  more  soluble  in  water  and  alcohol 
than  strychnia,  and  its  solutions  have  an  intensely  bitter  and  per- 
sistent taste.  It  may  be  separated  from  strychnia  by  alcohol.  Its 
hot  aqueous  solution  has  a  strong  alkaline  reaction.  It  is  easily 
dissolved  by  diluted  acids,  and  forms  crystallizable  salts.  Among 
these  the  sulphate  is  well  marked  by  its  crystallization  in  prisms 
which  are  larger  and  longer  than  those  of  the  sulphate  of  stiychnia, 
and  they  are  truncated  at  the  ends  (seefig.71,p.  701).  1.  By  dissolving 
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it  in  hydrochloric  acid,  and  adding  ammonia,  it  may  be  obtained  m 
groups  of  steUated  crystals.  2.  Sulphocyanide  of  potassium  sepa- 
rates it  from  its  solutions  in  crystalline  tufts.  3.  Nitnc  acid  gives 
to  brucia  and  its  salts,  either  solid  or  in  solution,  a  deep  blood-red 
colour.  4.  If  the  liquid  thus  reddened  be  gently  warmed,  and  chlo- 
ride of  tin  is  gradually  added  to  it  when  cold,  it  assumes  a  deep 
crimson  colour.  An  excess  of  the  chloride  of  tin  or  nitric  acid  will 
destroy  tliis  colour.  These  changes  of  colour  are  well  observed  on 
a  plate  of  opal  glass.  5.  Hydro- 
chloric and  iodic  acids  dissolve  it 
without  change.  6.  Strong  sulphuric 
acid  colours  brucia  of  a  rich  rose- 
pink  tint  ;  on  adding  to  tliis  mix- 
tm-e  bichromate  of  potash,  oxide  of 
manganese,  f  erricyanide  of  potassium, 
or  peroxide  of  lead,  the  blue,  violet, 
and  purple  colours  observed  in  ex- 
perimenting on  strychnia,  are  not 
produced.  The  mixture  slowly  ac- 
quires an  olive  or  greenish-brown 
colour.  7.  Sulphomolybdic  acid, 
which  produces  slowly  a  pale  blue 
with  strychnia,  gives  with  brucia  and 

its  salts  a  red  colour  passing   to  a        crystals  of  sulphate  of  brucia, 

deep  maroon,  and  ultimately  to  a         magnified  124  diameters, 
blue-black.    8.  Chromate  of  potash 

does  not  act  upon  a  solution  of  brucia  as  upon  that  of  strychnia. 
The  solutions  of  the  salts  of  brucia  are  precipitated  by  potash  and 
other  alkalies. 

AKAZGA. 

This  is  an  ordeal  poison  of  the  West  Coast  of  Africa  which  be 
longs  to  the  strychnos  species.  It  has  been  brought  to  the  notice 
of  the  profession  by  Dr.  T.  Fraser,  who  has  published  a  full  de- 
scription of  the  plant  which  yields  it.  ('  On  the  Character  of  the 
Akazga  Plant,'  1867.)  The  seed  has  a  globular  form  with  some- 
what flattened  sides,  and  is  almost  from  half  to  three-quarters  of  an 
inch  in  diameter.  Its  external  surface  is  covered  with  a  downy 
layer  of  long  hairs,  but  it  does  not  present  the  velvety  appearance 
of  the  seeds  of  nux  vomica.  The  seed  is  bitter,  and  the  bark  is 
strongly  so.  As  used  in  the  African  ordeal  for  the  detection  of 
witchcraft,  it  causes  death  by  tetanic  convulsions  like  strychnia. 
Dr.  Fraser  procured  from  it,  an  alkaloid  resembling  strychnia 
(akazgia).  This,  he  states,  agrees  with  strychnia  in  its  physiolo- 
gical effects,  and  in  producing  the  same  colour  reactions  with  the 
colour-tests.    It  is  not  readily  obtained  in  a  crystalline  form. 
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CHAPTER  69. 

STRYCHNIA  ANB  ITS  SALTS.— SYMPTOMS.— CHRONIC  POISONING.— APPEARANCES 
AFTER  DEATH.— FATAL  DOSE.— PERIOD  AT  ^S'HICH  DEATH  TAKES  PLACE.— 
VERMIN  AND  INSECT  KILLERS.— TREATMENT  OF  POISONING  WITH  STRYCH- 
NIA. — HYPODERJIIC  INJECTIONS. 

STE.TCHNIA  AND  ITS  SALTS, 

Strychnia  (from  6  arpixvoc,  a  term  applied  to  plants  supposed  to 
have  the  narcotic  properties  of  nightshade)  is  an  alkaloid  extracted 
from  nux  vomica.  It  was  discovered  in  1818,  but  it  was  not  until 
eight  or  ten  years  after  its  discovery  that  it  came  into  medicinal 
use.  Its  properties  as  a  deadly  poison  have  been  long  known  to 
medical  men,  but  they  have  only  witliin  the  last  twenty  years  been 
brought  prominently  before  the  public,  and  tliis  alkaloid  has  now 
acquired  a  fatal  notoriety.  From  the  time  of  its  discovery  up  to 
1856  it  had  caused  at  least  seventeen  deaths,  and  numerous  cases  of 
accidental  poisoning,  from  the  effects  of  which  the  persons  had 
recovered.  Husemann  in  1857  had  collected  thirty-five  cases  of 
poisoning  by  strychnia  and  its  salts  ;  namely,  twenty-four  with  the 
pure  alkaloid,  eight  with  the  nitrate,  two  with  the  sulphate,  and  one 
with  the  acetate.  (Reil's  'Journal,'  4  h.  p.  521,  1857.)  A  large 
amount  of  experience  has  now  been  accumulated  on  this  form  of 
poisoning. 

Symptoms.— Wlien  strychnia  is  taken  in  solution,  it  has  a  warm 
and  intensely  bitter  taste.    This,  of  course,  is  not  necessarily  per- 
ceived when  it  is  swallowed  in  the  form  of  a  pill.    At  an  interval 
varying  from  a  few  minutes  to  one  hour  or  longer,  and  sometimes 
without  any  premonitory  symptoms,  the  person  is  suddenly  seized 
with  a  feeling  of  suffocation  and  great  difficulty  of  breatliing.  He 
is  restless  and  uneasy,  and  complains  of  a  feeling  of  choking  or  im- 
pending suffocation.    There  are  twitchings  and  jerkings  of  the  head 
and  limbs — a  shuddering  or  trembling  of  the  whole  frame.  Tetanic 
convulsions  then  commence  suddenly  with  great  violence,  and  nearly 
all  the  muscles  of  the  body  are  simultaneously  affected.    The  limbs 
are  stretched  out,  the  hands  are  clenched  ;  the  head,  after  some  con- 
vulsive jerkings,  is  bent  backwards,  the  whole  body  is  as  stiff"  as  a 
board,  and  assumes,  by  increase  of  the  convulsions,  a  bow-like  form 
(opisthotonos),  being  arched  in  the  back  and  resting  on  the  head  and 
heels.    During  the  fit,  the  head  is  firmly  bent  backwards,  and  the 
soles  of  the  feet  are  incurvated  or  arched  and  everted.    The  abdo- 
men is  hai-d  and  tense  ;  the  chest  is  spasmodically  fixed,  so  that 
respiration  appears  to  be  arrested  ;  the  face  assumes  a  dusky,  Hvid 
or  congested  appearance,  with  a  drawn,  wild  or  anxious  aspect,  the 
eyeballs  are  prominent  and  staring,  and  the  lips  are  li^dd.  The 
features  have  been  observed  to  assume  in  some  cases  the  peculiar 
appearance  given  by  the  sardonic  grin  {r'mis  sardonicus).  The 
patient  complains  of  a  choking  sensation  with  thirst  and  dryness  of 
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the  throat.  An  attempt  to  drink  is  often  accompanied  with  a  spas- 
modic closxu'e  of  the  jaws,  by  which  the  glass  or  vessel  is  broken  or 
bitten.  In  several  cases  of  poisoning  by  strychnia  there  has  been 
from  the  outset  a  sense  of  impending  dissolution,  and  one  of  the 
first  exclamations  made  by  the  patient  has  been,  '  I  shall  die.'  The 
intellect  is  generally  clear  and  unclouded  during  the  intervals  of 
the  paroxysms,  and  the  patient  appears  to  have  a  fuU  sense  of  his 
danger.  After  a  succession  of  fits,  and  generally  shortly  before 
death,  there  may  be  a  loss  of  consciousness.  This  was  observed  in 
a  case  which  occurred  to  Dr.  Ogston,  and  in  that  of  Mrs.  Dove. 
Pain  is  occasionally  felt  at  the  pit  of  the  stomach,  and  during 
the  paroxysms  there  is  severe  suffering  from  the  violent  spasm  of 
the  voluntary  miiscles.  The  consciousness  of  the  access  of  the  fit 
is  very  remarkable.  The  patient  calls  out  loudly,  '  It  is  coming,' 
and  screams  or  sln-ieks,  asking  at  the  same  time  to  be  held.  He  in 
vain  seeks  for  relief  in  gasping  for  air  and  in  requiring  to  be  turned 
over,  moved,  or  held.  Sometimes  there  is  frothing  at  the  mouth, 
and  this  froth  is  bloody  from  injury  to  the  tongue.  With  respect 
to  the  muscles  of  the  lower  jaw,  these,  which  are  the  first  to  be 
aflected  in  tetanus  from  disease,  are  generally  the  last  to  be  affected 
by  tliis  poison.  The  jaw  is  not  primarily  attacked,  and  is  not  always 
fixed  during  the  paroxysm.  It  is  relaxed  in  the  interval,  and  the 
patient  can  frequently  speak  and  swallow.  When  the  jaw  has  been 
fixed  by  spasm,  unlike  the  lock-jaw  of  disease,  this  has  come  on 
suddenly  in  fuU  intensity,  with  tetanic  spasms  in  other  parts,  and 
there  are  intermissions  which  are  not  commonly  witnessed  in  the 
tetanus  of  disease  (see  p.  94).  The  sudden  and  universal  convulsion 
affecting  the  voluntary  muscles  has  been  sometimes  so  violent  that 
the  patient  has  been  raised  iip  and  even  jerked  off  the  bed.  Durino- 
the  convulsive  fits  the  pulse  is  very  quick:  it  can  scarcely  be  countedt 
After  an  interval  of  half  a  minute  to  one  or  two  minutes,  the  convul- 
sions subside  ;  there  is  an  intermission  ;  the  patient  feels  exhausted, 
and  is  sometimes  bathed  in  perspiration.  Dr.  Falck,  who  has  made 
a  most  minute  examination  of  the  action  of  this  poison  on  animals 
affirms  that  it  is  an  error  to  assert  that  the  convulsions  are  always 
of  a  tetanic  character.  Clonic  convulsions  are  also  met  with  and 
some  described  as  tetanic  are  of  this  character,  the  pauses  between 
the  spasms  being  so  slight  as  to  escape  notice.  ('  Vierteljahrs.'  1874 
vol.  2,  p.  45  ;  also  vol.  1,  p.  103.)  It  has  been  noticed  that  the"  pupils 
were  dilated  during  the  paroxysms,  while  in  the  intermission  they 
were  contracted.  (See  'Brit.  Med.  Jour.' May  2,  1874,  p.  577.) 
Slight  causes,  such  as  the  attempt  to  move,  or  a  sudden  disturbance 
or  even  touching  the  person  slightly,  will  frequently  bring  on  a  re- 
currence of  the  convulsions.  In  cases  likely  to  prove  fatal  they 
rapidly  succeed  each  other  and  increase  in  severity  and  duration 
until  at  length  the  patient  dies  exhausted.  The  tetanic  symptoms 
produced  by  strychnia,  when  once  clearly  established,  progress 
rapidly  either  to  death  or  recovery.  The  patient  is  conscious  and 
the  mind  is  commonly  clear  to  the  last.    He  has  a  strong  appre- 
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hension  of  death.  The  duration  of  the  case,  when  the  symptoms 
have  set  in,  is  reckoned  by  minutes,  while  in  the  tetanus  of  disease, 
when  fatal,  it  is  reckoned  by  hours,  days,  or  even  weeks.  As  a 
general  statement  of  the  course  of  these  cases  of  poisoning,  within 
two  liotirs  from  the  commencement  of  the  symptoms  the  person 
either  dies  or  recovers,  according  to  the  number  and  severity  of  the 
paroxysms  and  the  strength  of  his  constitution.  Death  sometimes 
takes  place  in  a  paroxysm.  (See  case  by  Mr.  Lawrence  '  Lancet,' 
June  1861,  p.  572.) 

The  time  at  loMch  the  symptoms  comwsnce  appears  from  the  re- 
corded cases  to  be  subject  to  great  variation.  In  poisonmg  by  nux 
vomica  the  symptoms  are  generally  more  slow  in  appearing  than  in 
poisoning  by  strychnia.  IJntil  they  set  in  suddenly,  the  patient 
is  capable  of  walking,  talking,  and  going  through  his  or  her  usual 
occupations.  On  an  average,  in  poisoning  by  strychnia,  the  symp- 
toms appear  in  from  five  to  twenty  minutes.  The  interval  which 
may  elapse  between  the  taking  of  the  poison  and  the  first  appear- 
ance of  symptoms  has  formed  a  subject  of  discussion,  and  in  the 
case  of  the  notorious  criminal.  Palmer,  it  was  made  a  cardinal  point 
of  the  medical  defence.  Dr.  Warner,  set.  39,  took  by  mistake  half 
a  grain  of  sulphate  of  strychnia  ;  the  symptoms  began  in  less  than 
five  minutes,  by  constriction  of  the  throat,  tightness  of  the  chest, 
and  rigidity  of  the  muscles  on  attempting  to  move.  He  first  com- 
plained of  want  of  air,  and  requested  the  windows  to  be  opened. 
He  died  in  from  fourteen  to  twenty  minutes,  his  mind  remaining 
clear  until  the  last.  ('Brit.  Amer.  Journal,'  August  1847.)  In 
that  of  Mrs.  S.  Smyth,  of  Romsey,  three  grains  of  strychnia  were 
taken  by  mistake  for  salicine.  This  lady  was  in  violent  spasms  in 
from  five  to  ten  minutes  afterwards,  and  she  died  in  one  hour  and  a 
quarter.  (*  Pharm.  Journal,'  1848,  vol.  2,  p.  298.)  In  another 
case  convulsions  came  on  in  five  minutes.  ('Ann.  d'Hyg.'  1861,  vol. 

I,  p.  133.)  A  girl,  eeb.  13,  took  one  grain  and  a  half  of  strychnia 
in  solution  on  an  empty  stomach  ;  the  symptoms  began  by  twitch- 
ings  of  the  muscles  rather  more  than  an  hour  after  the  poison  was 
taken  ;  and  she  died  in  a  violent  tetanic  fit  in  two  hours  and  a  half 
after  she  had  taken  the  poison.  (Mr.  Bennett,  in  '  Lancet,'  Aug. 
31,  1850.)  This  was  a  case  in  which,  according  to  theory,  the 
symptoms  should  have  commenced  within  a  few  minutes  !  I  have 
elsewhere  referred  to  the  case  of  Assistant-Surgeon  Bond  (p.  97). 
This  gentleman  took  two  pills  containing  two  grains  of  strychnia  at 

II.  30  P.M.,  believing  at  the  time  that  he  had  taken  two  aperient 
pills.  He  went  to  bed,  and  was  soon  sound  asleep.  About  1.30 
A.M.,  two  hours  after  taking  the  pills,  he  started  from  his  sleep, 
awoke  his  wife,  and  said  that  he  should  die.  Convulsive  movements 
of  the  limbs  with  difficulty  of  breathing  followed  immediately.  At 
2.20  A.M.  he  was  seen  by  my  informant,  and  was  then  sufi'ering  fi'om 
tetanic  convtdsions.  No  suspicion  existed  in  the  mind  of  deceased 
or  of  a,ny  one  about  him,  that  he  had  by  mistake  taken  poison.  He 
was  bled,  when  a  severe  convulsion  came  on  suddenly,  and  he  died 
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about  three  hours  after  he  had  taken  the  pills.    This  case  occurred 
in  December  1857,  and  a  report  was  forwarded  to  me  in  March 
1858.    In  a  case  reported  by  Dr.  Ogilvie,  of  Alexandria,  in  which 
about  four  grains  of  strychnia  were  taken,  the  symptoms  did  not 
appear  until  an  /lottr  after  the  poison  was  taken.    ('Med.  Times 
and  Gaz.'  Oct.  30,  1858,  p.  443.)    In  another  instance  there  was  a 
similar  interval.    ('Lancet,'  Aug.  31,  1850.)    Drs.  Lawrie  and 
Cowan  have  reported  the  case  of  a  medical  man  who,  in  June  1853, 
took  three  grains  of  strychnia,  dissolved  in  rectified  spirit  and 
diluted  sulphvu-ic  acid.    He  went  to  bed  and  slept  for  about  one 
hour  and  a  half,  when  he  awoke  in  a  spasm,  uttering  loud  cries 
which  alarmed  the  household.    Under  treatment,  this  gentleman 
recovered.    (' Glasgow  Med.  Journal,'  part  14,  July  1856.)  Dr. 
Anderson  met  with  a  case,  in  which  two  hours  and  a  half  elapsed 
before  the  appearance  of  symptoms.    In  this  case  the  man  took 
three  and  a  half  grains  of  strychnia  by  mistake  for  muriate  of 
morphia.    He  recovered.    ('Ed.  Monthly  Journal,'  1848,  p.  566.) 
The  longest  interval  recorded  was  in  the  following  case  :— A  boy 
set.  12,  swallowed  a  pill  containing  three  grains  of  stryclinia  No 
symptoms  appeared  for  three  hours  ;  they  then  set  in,  "in  the  usual 
way,  and  death  took  place  in  ten  minutes.    It  was  clearly  proved 
that  the  pill  taken,  contained  tliree  grains  of  strychnia  with  muci- 
lage.   The  pills  had  been  prepared  eight  months  previously  for  the 
purpose  of  poisoning  dogs  ;  hence  they  were  hard,  and  underwent 
only  slow  solution  m  the  body.    ('  Lancet,'  1861,  vol.  2  p  480  ) 
Other  cases  are  reported  in  which  the  symptoms  appeared  in  from 
ten  minutes  to  three  quarters  of  an  hour.    ('  Guy's  Hosp.  Reports,' 
Oct.  1856,  p.  346  ;  also  'Reil's  Journal  fur  Toxikologie  '1857- 
2  H.  p.  499.)    On  an  average  it  may  be  stated  that  symptoms 
usually  appear  m  from  five  to  twenty  minutes. 

The  form  in  which  the  poison  is  administered  or  applied  has  a 
considerable  influence  on  the  time  at  wliich  the  symptoms  com 
mence.  Thus  when  strychnia  is  given  in  pills,  especially  if,  as  in 
the  above  case,  they  are  hard,  the  symptoms  are  much  longer  in 
appearing  than  when  the  poison  is  taken  in  solution  Mr  Savorv 
gave  to  a  dog  two  bread  pills,  each  containing  one  quarter  of  a 
gram  of  strychnia.  No  symptoms  of  poisoning  had  occurred  at  the 
end  of  two  hours,  but  the  animal  was  found  dead  a  short  time 
afterwards.  When  strychnia  was  given  in  solution  the  symptoms 
soon  appeared  and  death  took  place  rapidly.  ('  Lancet,'  1863  vol 
i'.EF;,^^^  S48.)  It  IS  remarlcable  that  so  simple  a  fact'  connected 
with  the  absorption  of  this  poison,  should  have  been  wholly  ignored 
by  some  of  the  experts  who  appeared  for  the  defence  of  William 
Palmer  (i?eg.  v.  Palmer,  C  O.  C.  1856).  Palmer  gave  to  theZ 
ceased.  Cook  two  pills  containing  strychnia.  No  symptoms  were 
observed  for  fifty-five  minutes  More  than  one  expert  Jwore  stron'ly 
that  this  interva  rendered  it  impossible  that  the  symptoms  could 
have  been  caused  by  strychnia !  It  was  fortunate  for  tlie  ends  of 
justice,  that  the  jury  put  no  confidence  in  strong  statements  tluis 
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ihade  on  oath  without  any  reasonable  amount  of  experience  to 
^varrant  them.  The  cases  above-mentioned  will  show  the  great 
danger  of  trusting  to  svCch.  dogmatic  opinions. 

If  the  poison  is  applied  hypodermically  to  the  cellular  mem- 
brane, to  an  ulcerated  or  diseased  surface,  or  even  a  healthy  mucous 
surface,  absorption  takes  place  rapidly,  and  the  interval  for  the  pro- 
duction of  symptoms  is  proportionably  short.  Dr.  Schuler  relates 
a  case  of  amaurosis  in  which  about  the  12th  part  of  a  grain  of 
strychnia  was  introduced  into  the  punctum  lachrymale  at  the  corner 
of  the  eye.  Three  or  four  minutes  had  not  elapsed  when  symp- 
toms of  poisoning  appeared.  There  was  convulsive  respiration, 
with  violent  tetanic  shocks,  and  the  patient  appeared  about  to  die  : 
these  symptoms  however  passed  off,  ^"-^  ^®  recovered;  ('Med. 
Times  and  Gazette,'  July  1861.) 

Another  fact  connected  with  the  symptoms  worthy  of  notice  is, 
that  there  is  a  great  exaltation  of  sensibility,  and  sometimes  of  the 
senses  of  sight  and  hearing  ;  hence  a  slight  touch  may  induce  a 
tetanic  paroxysm.  On  the  other  hand,  patients  suffering  from  the 
effects  of  strychnia  have  frequently  derived  great  relief  from  being 
held,  moved,  restrained,  or  rubbed  during  the  convulsive  fit.  In 
Dr.  Lawrie's  case  {supra)  great  relief  Avas  given  by  the  forcible 
extension  of  the  body  ;  and  in  the  cases  of  Mrs.  S.  Smyth  {supra) 
and  J".  P.  Cook  {post)  each  desired  to  be  turned  over.  In  fact, 
while  a  sKght  touch,  by  acting  more  as  an  excitant,  may  induce  a 
spasm,  a  firm  grasp  has  not  produced  this  effect.  ('Reiwrton 
Strychnia,'  by  Dr.  Steiner,  Philadelphia,  1856,  p.  14.)  At  any  rate, 
a  sense  of  relief  has  been  experienced  by  the  patient  when  held, 
moved,  or  rubbed  ;  he  has  been  able  to  swallow  in  the  intervals  of 
the  fits,  but  at  the  same  time. to  manifest,  as  in  hydrophobia,  a 
dread  of  the  act  of  swallowing.  The  symptoms  of  poisoning  by 
strychnia  have  been  mistaken  for  those  of  tetanus.  (For  the 
means  of  distinction,  see  ante,  j).  94.) 

The  (ktration  of  the  convulsive  fit  is  subject  to  great  variation. 
In  some  cases  it  has  not  exceeded  half  a  minute  ;  in  others  it  has 
lasted  eight  minutes.  On  an  average  it  has  probably  not  exceeded 
two  minutes.  The  number  of  fits  has  varied  from  two  to  seven  or 
more.  Patients  have  died  after  one  or  two  fits,  sometimes  during 
the  convulsive  spasm,  the  intercostal  muscles  becoming  fixed  and 
thus  leading  to  asphyxia,  at  others  during  the  remission,  and  in 
this  case  death  takes  place  from  exhaustion.  The  length  of  the 
interval  is  in  no  two  cases  alike.  The  convulsions  have  subsided  ; 
but  there  has  often  remained  difficulty  of  breathing,  speaking,  or 
swallowing.  One  fact,  noticed  in  all  the  cases,  has  been  the  perfect 
consciousness  of  the  patient  during  the  intervals  between  the  fits. 

Chronic  poisoning.  Accumulative  propcHies. — Some  facts,  else- 
where related,  show  that  strychnia  given  medicinally  does  not 
appear  to  accumulate  in  the  system.  Any  causes,  however,  wlncli 
prevent  or  interfere  with  elimination  may  lead  to  the  accumula- 
tion of  the  poison  in  the  blood  and  a  sudden  accession  of  tetanic 
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symptoms.  Tn  one  case  reported  a  slight  increase  of  dose  led  to 
death  The  late  Dr.  Pereira  has  recorded  a  similar  case,  which 
proved  fatal  from  a  sudden  access  of  tetanus,  although  the  medi- 
cinal doses  had  been  borne  with  impunity  for  several  days.  ('  Mat. 
Med  vol.  2,  pt.  1,  p.  654  ;  see  also  on  the  effects  of  small  medi- 
cmal  doses,  Andral,  'CHnique  Medicale'  by  Spillan,  1836,  p.  890  ) 
APPEARANCES.-Externally  the  body  is  in  general  relaxed  at  the 
time  of  death  but  it  soon  stiffens,  and  the  muscles  retain  an  unusual 
rigidity  for  a  long  period.  The  hands  are  clenched,  and  the  feet 
axched  or  turned  inwards.  In  the  case  of  J.  P.  Cook,  the  rigidity 
of  the  body  and  hmbs  is  stated  to  have  been  well  marked  on  exhu- 
mation after  two  months'  interment.  In  some  instances,  when 
death  takes  place  m  a  spasm,  the  rigidity  may  continue,  and  main- 
tain the  body  m  the  attitude  given  to  it  by  the  spasm.  Tliis 
occurred  m  a  case  related  below,  in  which  the  opisthotonic  condition 
was  retained  after  death,  unless  we  assume  that  this  was  the  result 
of  a  post-mortem  action  of  the  muscles,  which  is  not  probable. 
Ihe  late  Dr.  Geoghegan  observed  in  one  case  that  the  tetanic 
spasm  was  merged  m  the  subsequent  rigor  mortis.     f'Dub  Med 

tw''4  ^T?^^:  howeve^; 
that  the  dead  body  should  always  be  found  in  an  attitude  indica- 
tive of  convulsions.  It  may  be  found  relaxed,  or  the  only  signs  of 
the  past  existence  of  convulsions  may  be  a  clenched  state  of  the 

^"it'llt^T^  "'^-^^  ^''^  an  arched  condition  of  the  soles 
ox  the  feet.  (See  case  •  Med.  Times  and  Gaz.'  Jan.  24,  1857  id  96  ^ 

October  T8?2  o.f'f?^  \  '^'^'^'T^  ^^^^^^  ^^^^^^^^^  in  Soho  in 
Uctober  1872  one  of  the  deceased,  a  woman,  was  found  sittin<r 
m  an  arm-chair  at  a  table,  her  hands  'crossed,  and  a  bibleTetrf  her 

fn  ihelor'  i^"f '        ''''  ^^^^  ^'^^  founc  lying 

on  the  floor,  hi«  hands  crossed  on  the  chest.  A  lar^e  auantitv  of 
strj^chnia  was  found  in  the  stomachs  of  both  °  quantity  of 

1862X  who  died  m  less  than  an  hour  from  the  effects  of  Battle's  Ver 
min  Killer,  administered  by  the  mother,  Mr.  Savory  made  ti  e  follow-' 
mg  observations.    He  saw  the  bodies  soon  after  diath.    They  weJe 
much  discoloured,  hvid,  and  although  quite  warm,  were  erfectly 
rigid.    The  younger,  aged  five  years,  wL  rigid  aU 'over  t  he  e£ 
principally  about  the  jaws  and  neighbouring  parts     The  ri-iditv 
gradually  disappeared,  and  after  twenty-four  hours  therf  wa^ 
scarcely  any  mdication  of  it  remaining  in  the  elder  chi  d  Decern! 
position  had  commenced,  the  front  of  the  abdomen  presentincr  a 
green  discolouration.    The  body  of  a  person  poisoned  Cstmhiia 
may  therefore  be  found  m  a  non-rigid  state' within  the  ordinZ 
period  af  er  death  ;  but  m  most  recent  cases,  it  is  not  miusui  S 
hnd  the  hands  clenched,  and  the  feet  arched  or  turned  nZ-di 
incurvated.    In  some  instances  of  undoubted  strvph;,?n 
„ual  degree  of  .igidity  has  been  fo^d' at'^ntTSXf 

In  rabbits  poisoned  by  similar  doses  of  stryclmia,  I  W  ob. 
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served  the  body  of  one  to  remain  perfectly  rigid  for  a  week,  while 
another  had  lost  ail  rigidity,  and  had  begun  to  putrefy  after  thirty- 
six  hours.  The  circumstances  which  affect  the  commencement  and 
duration  of  this  condition  of  the  dead  body,  have  been  elsewhere 
described  (' Prin.  and  Pr.  of  Med.  Jur.' vol.  i.  p.  53).  The  ex- 
periments of  Brown-Sdquard  have  conclusively  shown  that  it  is  not 
any  special  influence  of  the  poison  on  the  muscles,  but  the  mode 
in  wliich  it  operates  on  the  system,  that  determines  the  commence- 
ment and  duration  of  rigidity  in  the  dead  body. 

In  an  accurately  observed  case  recorded  by  the  late  Professor  Cas- 
per, of  Berlin,  the  body  was  examined  forty-one  hours  after  death .  It 
presented  the  slight  greenish  tinge  of  incipient  putrefaction  in  the 
loins  ;  there  was  slight  humidity  ;  the  expression  of  the  face  was 
that  of  one  quietly  sleeping— the  eyes  were  closed,  the  pupils  were 
neither  contracted  nor  dilated.  Rigidity  was  present  in  its  usual 
degree  for  the  time  of  observation— well-marked  as  it  always  is  in 
the  masseter  muscles  by  which  the  jaws  were  firmly  closed,  and 
more  strongly  marked  in  the  limbs  which  were  lying  parallel  with 
the  trunk.  The  feet  were  not  incurvated  ;  the  fingers,  as  m  other 
dead  bodies,  were  half  flexed  inwards,  and  the  nails  were  blue. 
There  was  no  evidence  of  tetanic,  still  less  of  opisthotonic  stiffness  or 
rio-idity  of  the  body.  In  short,  this  body  was  externally  precisely 
like  a  thousand  other  bodies  ('  ausserlich  genau  wie  tausend  andre 
Leichen ')  which  had  come  before  him  ;  and  any  physician  not  m- 
formed  of  the  mode  of  death,  would  have  no  suspicion  whatever  of 
death  from  strychnia  from  the  external  appearances.  (See  report  of 
this  remarkable  case  revised  by  Casper  within  a  few  hours  of  his  own 
death  in  Horn's  '  Vierteljahrsschrift  fiir  gerichtliche  Medicm,  Juli 
1874  'p  7.)  A  man  who  clears  away  an  error  in  medical  juris- 
prudence, does  as  much  service  to  science,  as  he  who  discovers  a 
new  truth.  Another  remarkable  external  appearance  Avliich  may  be 
here  noticed  is,  a  greater  or  less  lividity  about  the  head,  body,  and 
limbs,  with  fixedness  of  the  joints. 

Among  the  internal  appearances  are— congestion  of  tlie  mem- 
branes and  substance  of  the  brain,  as  also  of  the  upper  part  oi  the 
spinal  marrow  ;  congestion  of  the  lungs  and  air-passages  ;  the  heart 
is  contracted  and  empty,  but  its  right  cavities,  m  other  mstances, 
have  been  found  distended  with  liqiud  blood.  The  blood  is  d;u-k- 
coloured  and  liquid  tlu'oughout  the  body..  The  mucous  membrane 
of  the  stomach  and  intestines  has  occasionally  presented  patches 
of  ecchymosis  or  congestion,  probably  depending  on  extraneous 
causes,  since,  in  other  instances,  these  parts  have  been  found  quite 
healthy.    The  bladder  is  generally  empty.  ,   ^     t  • 

A  aentleman  who  had  taken  about  six  grains  of  strychnia  was 
found  dead.  The  body  was  examined  on  the  same  day.  ihe  tace 
was  pale,  the  features  were  calm  and  placid,  the  eyes  were  closed 
the  pupils  natural.  The  arms,  although  still  warm  were  rigid  and 
l.ent^at^right  angles,  lying  across  the  chest.  The  whole  body  was  ngid 
and  curved  in  a  state  of  opisthotonos,  resting  upon  the  lieels  and  back 
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of  the  head.  There  was  some  lividity  on  the  right  side.  The  feet 
were  shghtly  turned  inwards.  The  muscles  were  of  a  bright  red 
colour,  the  lungs  were  slightly  congested,  the  heart  was  larger  than 
natural,  the  right  cavities  were  distended  with  dark  fluid  blood, 
the  left  cavities  contained  but  a  small-  quantity.  The  stomach  was 
congested,  the  mucous  membrane  presenting  some  dark  brown 
patches.  It  contained  about  six  ounces  of  food,  and  in  some  of  the 
folds  strychnia  was  visible.  The  liver,  gall-bladder,  kidneys,  spleen, 
and  intestines  presented  nothing  unusual.  The  bladder  was  in  this 
case  nearly  full  of  urine.  The  brain  was  slightly  congested .  (Mr. 
Porter,  in  '  Dublin  Hosp.  Gaz.'  Aug.  1, 1858,  p.  227  ;  see  also  paper 
by  Dr.  Geoghegan,  '  Dublin  Med.  Press,'  June  25,  1856,  p.  401.) 

In  a  case  in  which  a  person  died  in  six  hours  from  a  dose  of  three 
grains  (p.  714,  post),  the  rigidity  of  the  body  seven  hours  after  death 
was  so  great  as  to  allow  it  to  be  lifted  by  the  heels.    It  was  as 
stiff  as  wood,  and  aU  the  muscles  were  firmly  contracted.  Thirty-six 
hours  after  death  this  rigidity  had  diminished  except  in  the  fingers. 
The  lungs  were  congested ;  the  heart  was  flabby,  the  right  cavities 
containing  dark-coloured  blood,  partly  fluid  and  partly  coagulated. 
The  liquid  portion  appeared  to  be  full  of  air-bubbles.     The  only 
appearance  observed  in  the  abdomen  was  congestion  of  the  kidneys. 
In  the  head,  the  membranes  of  the  brain  (dura  and  pia  mater)  were 
congested  ;  the  substance  of  the  brain  was  also  congested.  The 
ventricles  contained  much  serum  ;  the  choroid  plexus  was  congested 
and  of  a  dusky  colour.    The  upper  part  of  the  spinal  marrow  was 
very  red  superficially,  and  the  canal  appeared  to  be  full  of  serum. 
The  scalp  was  loaded  with  blood.  ■  ('  Guy's  Hosp.  Reports,'  Oct. 
1857,  p.  484.)  Mr.  Wilkins  forwarded  to  me  the  stomach  of  the  de- 
ceased.   The  mucous  membrane  was  very  rugose,  and  of  a  dark 
brownish-red  colour.    At  the  greater  end  there  was  a  red  patch, 
arising  from  congestion,  covering  about  three-quarters  of  an  inch 
of  the  mucous  surface.    There  was  a  diffused  redness  of  the  lining 
membrane  amounting  to  deep  lividitv  at  the  two  ends  of  the  stomach 
It  was  softened,  and  a  thick  layer  of  mucus  adhered  to  it.    It  con- 
tained about  seven  ounces  of  fluid  of  a  light  reddish-brown  colour. 
This  was  removed  and  reserved  for  analysis.   In  a  case  that  occurred 
to  Dr.  Ogston,  in  which  a  man  died  from  three-quarters  of  a  grain 
in  about  three-quarters  of  an  hour,  the  appearances  were  siniilar, 
except  that  in  this  short  period  the  congestion  was  much  greater. 
The  mucous  membrane  of  the  stomach  was  of  a  dark-red  colour 
from  intense  congestion,  and  a  thin  layer  of  blood  adhered  to  it. 
The  duodenum  and  jejunum  were  also  reddened.    The  veins  of  the 
spinal  cord  and  its  sheath  were  congested,     ('Lancet,'  April  19  " 
1856,  p.  428  ;  see  also  'Med.  Times  and  Gaz.'  1854,  Dec.  16,  p' 
924.)    In  a  case  reported  by  Mr.  Startin,  a  man  who  had  taken 
strychnia  medicinally,  died  in  less  than  three  hours  from  a  dose  of 
a  grain  and  a  half.    On  inspection,  there  were  extensive  patches  of 
extravasated  blood  beneath  the  arachnoid  membrane  of  the  lower  half 
of  the  spinal  cord.  ('  Med.  Times  and  Gaz.'  March  21, 1857, p.  297.) 
Of  the  appearances  produced  in  poisoning  by  strychnia,  there  are 
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none  wliicli  can  be  considered  strictly  characteristic.  Congestion  of 
the  membranes  of  the  brain  and  spinal  marrow  is  probably  the  most 
common.  With  regard  to  the  state  of  the  heart  and  lungs,  their 
condition  as  to  fulness  or  emptiness,  must  depend  rather  on  the 
mode  of  dying  that  on  the  actual  cause  producing  death.  The  con- 
dition of  the  lieart  in  these  cases  requires  a  brief  notice.  It  has 
been  incorrectly  assumed  from  experiments  on  animals,  that  in  death 
from  strychnia,  the  right  cavities  of  the  heart  are  invariably  dis- 
tended with  blood,  and  a  fui-ther  erroneous  deduction  has  been  made 
that,  if  the  heart  has  been  found  empty  in  any  case,  this  condition 
is  inconsistent  with  death  from  strychnia  !  In  the  '  Guy's  Hospital 
Reports  '  for  Oct.  3856,  p.  346,  I  have  collected  fifteen  fatal  cases  of 
poisoning  by  strychnia,  comprising,  I  believe,  all  that  had  been  re- 
corded up  to  that  date,  in  which  the  details  were  known.  Out  of 
fifteen  fatal  cases,  the  body  was  inspected  in  ten  ;  and  in  six  of  these 
inspections  the  heart  was  found  either  empty,  sometimes  contracted 
and  sometimes  flabby,  or  there  was  but  little  blood  present.  Fm-- 
ther,  these  cases  show  that  the  condition  of  this  organ  as  to  empti- 
ness or  fulness  does  not  depend  on  the  fact  whether  the  head  has 
or  has  not  been  opened  before  the  chest  is  examined. 

In  two  cases,  that  of  Greene,  tried  at  the  Cliicago  Circuit  Court, 
and  of  Azenath  Smii/i,  tried  in  Canada,  the  heart  was  found  healthy 
but  empty  in  air  its  cavities.  ('  Poisoning  by  Strychnia,'  p.  45.) 
In  the  case  of  Dr.  Gardiner,  who  died  in  three  hours  and  a  half 
from  the  eff"ects  of  strychnia,  Dr.  Steiner  states  that  while  the  mem- 
branes of  the  brain  and  upper  part  of  the  spinal  marrow  were  con- 
gested with  dark  fluid  blood,  the  heart  was  smaU,  contracted,  and 
contained  no  blood.  ('Report  on  Strychnia,' 1856,  p.  15.)  Drs. 
Scholefield  and  Wright  met  with  a  case  which  proved  fatal  in  about 
two  hours,  in  which  the  heart  was  small,  contracted,  and  nearly 
empty,  and  in  this  case  the  brain  was  not  examined.  ('  Ed.  Med. 
Jour.'  Nov.  1858,  p.  410.) 

These  facts  demonstrate  that,  in  death  from  strychnia,  the  con- 
dition of  the  heart  may  vary,  and  that  there  is  not  the  slightest 
ground  for  the  assertion  that  emptiness  of  its  cavities  is  inconsistent 
with  death  from  this  poison. 

The  state  of  the  lungs  and  air-passages  is  hable  to  some  varia- 
tion. In  the  case  of  Mrs.  Dove  (Beg.  v.  Dove),  York  Summer 
Assizes,  1856,  these  organs  were  fotmd  highly  congested.  This 
lady  died  on  the  sixth  day,  after  having  had  doses  of  strychnia 
administered  to  her  at  intervals  during  that  period.  In  this  case, 
forty-two  hours  after  death,  the  muscles  of  the  body  were  relaxed, 
but  the  limbs  preserved  some  rigidity,  the  hands  and  feet  being  in- 
curvated  by  muscular  contraction.  The  membranes  of  the  brain, 
especially  the  inner  membrane  (the  pia  mater),  were  much  con- 
gested. There  was  bloody  serum  beneath  tins  niembrane  and  in 
the  ventricles.  The  substance  of  the  brain,  as  well  as  the  mem- 
branes and  siibstance  of  the  spinal  cord,  were  congested.  The 
cavities  of  the  heart  were  nearly  empty;  the  small  quantity  of  blood 
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therein  was  dark  and  fluid.  The  blood  was  generally  fluid,  and  of 
the  consistency  of  treacle.  The  lungs  and  air-passages  were  engorged 
with  dark  blood,  presenting  the  appearance  of  pulmonary  apoplexy ; 
the  mucous  membrane  of  the  Avindpipe  was  of  a  dark  phim  colour,' 
and  was  covered  on  its  surface  Avith  a  dark-coloured  mucus.  The 
other  organs,  including  the  stomach,  were  healthy.  In  the  stomach 
there  were  slight  appearances  of  congestion.  (See  also  case  by  Dr. 
Edwards,  p.  724.) 

The  late  Professor  Casper,  of  Berlin,  who  had  had  the  largest 
medico-legal  practice  in  Germany,  states  that  out  of  nearly  1,200 
medico-legal  inspections  made  by  him  up  to  December  10,  1863,  no 
case  of  death  from  strychnia  had  come  before  him.  At  that  date 
he  made  a  careful  examination  of  the  body  of  a  man,  who  had  de- 
stroyed himself  with  strychnia,  with  a  view,  if  possible,  of  fixing  the 
special  appearances  produced  by  this  poison,  and  of  isolating  them 
from  those  casual  conditions  of  the  dead  body,  which  have  been 
wi-ongly  described, as  characteristic  of  the  efiects  of  strychnia.  On 
December  10,  1863,  a  healthy  man,  set.  30,  swallowed  at  5  o'clock 
p.ivi.  from  five  to  six  grains  of  strychnia.  For  about  an  hour,  he 
lay  in  his  room  quietly.  At  this  time  spasms  commenced,  and  in 
his  attempt  to  reach  a  window  he  fell,  and  lost  all  power  of  moving 
his  legs.  He  was  not  seen  for  another  hour,  when  he  was  found 
lying  on  the  floor  and  asking  for  water.  In  attempting  to  raise 
himself,  he  was  seized  with  tetanic  convulsions  affecting  the  whole 
of  his  muscles  ;  he  had  three  of  these  fits  in  a  severe  form,  and  died 
in  the  last  at  8.15  p.m.  During  the  spasms,  as  well  as  in  the  in- 
tervals, there  was  complete  consciousness. 

The  external  appearances  in  this  case  have  been  already  described 
(p.  708).  The  two  outer  membranes  of  the  brain  were  filled  with 
blood,  wliich  throughout  the  body  was  generally  fluid  as  in  death 
from  asphyxia  ;  it  was  of  a  light  reddish  colour,  as  in  poisoning  by 
carbonic  oxide  or  prussic  acid.  Tlie  brain  and  spinal  marrow  were 
healthy.  The  muscles  of  the  throat  and  gullet  were  of  a  dark  violet 
colour,  unlilie  the  other  muscles  of  the  body.  The  lungs  were 
natural ;  not  congested.  The  right  cavities  of  the  heart  were  col- 
lapsed and  empty,  and  the  left  cavities  contained  but  little  blood. 
The  large  vessels  were  also  nearly  empty.  The  spleen  was  congested. 
The  stomach  was  half  full  of  a  mass  of  partly  digested  food  ;  the 
mucous  membrane  was  pale,  firm,  and  softened,  and,  when  mimitely 
examined  by  a  lens,  was  found  to  be  perfectly  natural.  The  mucous 
membrane  of  the  whole  of  the  intestinal  canal  was  in  the  same 
healthy  state.  The  kidneys  were  healthy,  and  not  congested.  The 
spinal  marrow  was  especially  examined  tlu-oughout  its  whole  extent, 
as  well  as  the  roots  of  the  spinal  nerves.  It  was  cut  into  in  various 
directions  ;  and  in  no  part  did  it  present  any  appearance  deviatino- 
from  the  healthy  condition.  So  far  as  appearances  went,  there  was 
no  visible  cause  of  death  in  the  case  of  this  adult  healthy  man  dying 
m  less  than  four  hours  from  a  large  dose  of  this  powerful  poison 
and  obviously  from  its  immediate  effects.    In  this  respect,  strychnia 
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resembles  other  alkaloidal  poisons.  (Horn's  '  Vierteliahrsschrift ' 
Juli  1864,  p.  28.)  J  , 

Casper  considers  the  peculiar  colour  of  the  muscles  of  the  throat 
and  gullet  as  worthy  of  notice.  This  was  the  only  deviation  from 
the  ordinary  appearances  which  he  had  been  accustomed  to  meet 
with  in  cases  of  violent  death .  If  he  had  had  no  previous  experience 
of  the  condition  of  the  body  in  death  from  strychnia,  he  had  had, 
during  a  long  and  active  life,  unsurpassed  opportunities  of  observing 
the  appearances  in  all  other  kinds  of  violent  death.  He  was  thus 
in  a  better  condition  than  others,  to  fix  upon  any  that  were  really 
characteristic  of  poisoning  by  strychnia.  Although  the  examination 
of  a  dead  body  is  thus  proved  to  throw  but  little  light  upon  the 
question  of  death  from  strychnia,  still  a  medical  jurist  has  in  the 
symptoms,  as  well  as  in  their  mode  of  occurrence  and  progress,  suffi- 
cient data  for  a  safe  opinion. 

Fatal  Dose. — Quantity  required  to  destroy  life. — The  medicinal 
dose  of  strychnia  for  an  adult  ranges  from  l-30th  to  l-12th  of  a  grain. 
The  l-16th  of  a  grain  is  an  average  dose.  This  quantity  has,  however, 
operated  as  a  poison  on  a  child.  It  caused  the  death  of  a  child  be- 
tween two  and  three  years  of  age,  in  four  hours.  In  a  case  reported 
by  Dr.  Danvin,  tliree-quarters  of  a  grain  killed  a  child,  set.  7|,  in 
half  an  hour.  ('  Annales  d'Hygiene,'  1861,  vol.  1,  p.  133.)  In  two 
cases  of  adults,  in  each  of  which  a  quarter  of  a  grain  had  been  taken 
by  mistake,  the  patients  recovered  only  under  early  treatment. 
('  Lancet,'  July  27,  1856,  pp.  107, 117.)  The  smallest  fatal  dose  in 
an  adult  was  in  the  case  of  Dr.  Warner.  Half  a  grain  of  the  sul- 
phate of  strychnia  here  destroyed  life.  ('  On  Poisoning  by  Strych- 
nia,' pp.  138,  139.)  In  another  instance  a  woman,  set.  22,  an  in- 
patient of  the  Jersey  Hospital,  took  by  mistake  four  pills  containing 
in  each  one-eighth  of  a  grain  of  strychnia.  Symptoms  soon  ap- 
peared, and  this  dose  (half  a  grain)  proved  fatal.  (*  Dub.  JMed. 
Press,'  Sept.  17,  1852,  p.  182.)  So  powerful  are  the  efiects  of  this 
drug  in  certain  cases,  that  ordinary  medicinal  doses  can  scarcely  be 
borne.  A  gentleman  took  one-twentieth  of  a  grain  of  strychnia  in 
six  doses  during  a  period  of  two  or  tliree  days.  Several  fits  of  teta- 
nus occurred,  although  half  a  grain  had  not  been  taken  altogether. 
It  is  probable  in  such  cases  that  elimination  is  either  arrested  or 
imperfectly  performed.  In  May  1869  Dr.  Tweedie  informed  me  of 
a  case  in  which  he  had  prescribed  for  a  gentleman  jjills,  each  contain- 
ing l-15th  of  a  grain  of  strychnia.  He  took  altogether  five  of  them, 
or  one  third  of  a  grain,  at  proper  intervals.  The  patient  was  seized 
with  the  most  alarming  tetanic  convulsions,  continuing  for  some 
time.  There  was  also  opisthotonos  of  a  severe  kind.  He  only 
slowly  recovered.  A  fatal  dose  of  strychnia  for  an  adult  may  be 
assigned  at  from  half  a  grain  to  two  grains. 

As  in  other  cases  of  poisoning,  many  recoveries  have  taken  place, 
even  after  large  doses  of  strychnia  have  been  taken.  There  are  at 
least  three  instances  on  record  in  which  persons  have  recovered  after 
taking  one  grain.    A  case  of  recovery  from  two  to  tliree  grains  is 
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reported  in  the  'Lancet'  for  1861,  vol.  2,  p.  169.  In  the  same 
journal  for  1863,  vol.  1,  p.  54,  Dr.  Angell  describes  a  case  in  which 
a  girl  recovered  in  six  or  seven  liours  from  a  dose  of  four  grains  of 
strychnia.  When  first  seen,  she  was  sensible,  and  while  talking  was 
suddenly  seized  with  the  usual  tetanic  symptoms — opisthotonos, 
concave  contraction  of  the  hands  and  feet,  the  muscles  rigid,  the 
eyes  natural,  the  pulsations  of  the  heart  considerably  increased,  the 
respiration  difficult,  and  a  great  fear  of  death.  She  had  only  three 
paroxysms,  and  to  this  probably  her  recovery  was  due,  as  her  system 
was  not  exhausted  by  severe  and  frequent  convulsive  attacks.  There 
is  one  instance  reported  in  which  a  person  is  said  to  have  recovered 
from  a  dose  of  seven  grains  of  strychnia.  ('  Med.  Gaz.'  vol.  41,  p. 
305.)  In  reference  to  this  alleged  recovery  from  large  doses,  it  may 
be  a  question  whether  the  strychnia  was  not  mixed  with  some  other 
substance,  whereby  its  poisonous  properties  were  weakened.  A  fatal 
dose  for  an  adult  maybe  assigned  at  from  half  a  grain  to  two  grains. 
Instances  of  recovery  from  doses  above  one  or  two  grains  must  be 
regarded  as  exceptional. 

Period  at  which  Death  takes  place. — In  fatal  cases,  death 
generally  takes  place  within  two  hours  after  the  taking  of  the 
strychnia.  One  of  the  most  rapidly  fatal  cases  recorded  is  that  of 
Dr.  Warner  (p.  712).  The  symptoms  commenced  in  five  minutes, 
and  he  was  dead  in  twenty  minutes.  In  a  case  privately  communi- 
cated to  me,  ten  grains  of  strychnia,  given  by  mistake  for  sulphate 
of  quinine,  killed  a  patient  in  ten  minutes.  In  Dr.  Ogston's  case, 
in  which  three-quarters  of  a  grain  was  taken,  the  man  appears  to 
have  died  in  less  than  a  quarter  of  an  hour  from  the  commence- 
ment of  the  symptoms,  and  probably  tlu-ee-quarters  of  an  hour 
from  the  time  of  taking  the  poison.  ('  Lancet,'  April  19,  1856,  p. 
428.)  In  1870  two  deaths  are  reported  to  have  occurred  at  Ypres, 
in  Belgium,  in  which  strychnia  proved  more  rapidly  fatal  than  in  the 
preceding  cases.  M.  Merghelynk  took  in  pills,  seven  grains  and  a 
half  of  what  he  supposed  to  be  hydrochlorate  of  quinine.  Violent 
convulsions  came  on,  and  he  died  in  a  quarter  of  an  hour.  His  wife, 
not  suspecting  anything  wrong,  took  a  similar  dose  and  died  in  ten 
minutes.  A  pill  containing  a  grain  and  a  half  was  given  to  a  dog, 
Avhich  soon  died  under  the  usual  symptoms  of  poisoning  by  strychnia. 
The  supposed  hydrochlorate  of  quinine  was  then  examined,  and 
it  was  found  to  be  largely  mixed  with  strychnia!  The  case  of 
Madame  Merghelynk  is,  with  one  exception,  the  most  rapid  on 
record.  The  late  Dr.  St.  Clair  Gray  refers  to  a  case  which  j)roved 
fatal  in  j'lve  minutes.  ('On  Strychnia,'  1872,  p.  56.)  In  general, 
whatever  may  be  the  interval  between  the  dose  and  first  symptoms, 
death  is  rapid  when  the  tetanic  convulsions  have  once  commenced. 
They  may  show  themselves  in  a  sudden  and  violent  form,  and  the 
life  of  the  patient  then  depends  on  the  frequency  and  severity  of 
the  tits,  and  his  age,  strength,  and  constitution.  In  the  case  of  the 
child  that  died  from  the  sixteenth  part  of  a  grain  (p.  712),  the 
symptoms  commenced  in  half  an  hour,  but  death  did  not  takeijlace 
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for  four  liours.  Tlie  protracted  nature  of  this  case  may  be  ex- 
plained by  the  smallness  of  the  dose.  ('  Poisoning  by  Strychnia,'  p. 
138.)  In  the  case  of  Dr.  Gardiner,  death  took  place  in  three  hours 
and  a  half.  (Report  by  Dr.  Steiner,  1850,  p.  14.)  In  a  case  in 
which  a  gentleman  took  five  grains  of  strychnia  dissolved  in  orange 
juice,  by  mistake  for  James's  powder,  the  symptoms  commenced  Tn 
fifteen  minutes,  and  death  took  place  in  half  an  Iwur.  In  the 
case  of  J.  P.  Cook,  the  poison  was  administered  in  two  pilLs.  There 
were  no  symptoms  until  after  the  lapse  of  fifty-five  minutes,  and 
death  took  place  in  from  sixteen  to  twenty  minutes  after  their 
commencement. 

The  longest  duration  of  strychnia-poisoning  yet  recorded  was  in  a 
case  communicated  to  me  by  Mr.  Wilkins,  of  Newport,  Isle  of  Wight. 
In  February  1857,  a  gentleman  swallowed  three  grains  of  strychnia 
at  10  P.M.  In  tliree  quarters  of  an  hour  he  was  heard  in  his  room 
groaning,  and  was  there  found  in  tetanic  convulsions.  They  came 
on  like  shocks,  affecting  the  whole  muscular  system,  either  spon- 
taneously or  on  any  attempt  to  speak,  drinlc,  or  move.  During  the 
fits  there  was  great  congestion  of  the  face,  the  pupils  were  dilated, 
and  the  eyes  appeared  starting  from  the  sockets.  The  back  was 
arched,  the  head  thrown  backward,  and  the  feet  were  arched.  He 
requested  to  be  turned  over.  He  was  perfectly  conscious,  and  held 
conversation  in  the  intervals,  and  his  skin  was  then  bathed  in  per- 
spii-ation.  The  pulse  was  150,  and  he  spoke  in  gasps.  He  could 
swallow,  but  with  difficulty.  The  arms  were  involuntarily  bent  at 
the  elbows,  and  the  legs  were  stretched  out  ;  the  twitchings  of 
the  face  resembled  those  of  epilepsy,  but  there  was  no  frothing  at 
the  mouth.  The  heart  continued  to  beat  as  in  asphyxia  after  the 
cessation  of  respiration,  the  pulse  gradually  became  more  and  more 
feeble,  and  ceased  to  beat  at  4  a.m. — i.e.  six  hours  after  he  had  taken 
the  poison.  ('  Guy's  Hospital  Reports,'  October  185T,  p.  483  ;  see 
also  ante,  p.  778.) 

Vermin  AND  Insect  Killers. — Although  it  is  difScult  to  procure 
strychnia  at  a  druggist's  shop,  it  has  been  extensively  sold  to  the  public 

grocers,  oilmen,  and  others,  under  the  name  of  Vermin-kUlers, 
in  tlu-eepenny  and  sixpenny  packets.  Butler's  Vermin-Killer  con- 
sists of  a  mixture  of  flour,  soot,  and  strychnia.  I  have  found  the 
sixpenny  packet  to  weigh  about  a  drachm,  and  to  contain  from 
two  to  three  grains  of  strychnia.  As  the  poison  is  mechanically 
mixed  with  the  other  ingi'edients,  and  is  probably  manufactured  on 
a  large  scale,  the  proportion  of  strychnia  in  a  powder  is  liable  to 
variation.  By  the  aid  of  a  lens,  the  poison  may  be  sometimes 
seen  scattered  in  white  particles  through  the  coloured  jjowder.  The 
threepenny  packet  contains  about  half  the  quantity  of  strychnia, 
but,  as  it  will  be  seen,  quite  sufficient  to  destroy  the  life  of  an 
adult.  In  place  of  soot,  Prussian  blue  is  sometimes  used  aa  a 
colouring  substance. 

Battle's  Vermin-Killer  is  a  powder  similar  to  that  of  Butler, 
containing  a  fatal  proj)ortion  of  strychnia;  it  is  also  sold  in  packets. 
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These  powders  are  a  fertile  source  of  poisoning  either  through 
accident  or  design  ;  they  are  openly  sold  by  ignorant  people  to 
others  still  more  ignorant.  In  Reg.  v.  Vamplew  (Lmcoln  Autumn 
Assizes,  1862),  it  was  proved  that  the  prisoner,  a  girl  under  13 
years  of  age  (!),  had  purchased  one  of  these  powders  at  a  village  shop 
and  had  destroyed  her  master's  infant  with  it.  There  was  also  reason 
to  believe  that  this  girl  had  destroyed  two  infants  by  similar  means 
in  two  other  families  where  she  had  acted  as  nurse.  The  children 
had  all  died  suddenly  in  fits  !  In  Vamplew's  case,  I  examined 
a  similar  powder  purchased  for  tlireepence  at  the  same  shop,  and 
found  it  to  consist  of  about  thirteen  grains  of  flour,  coloured  with 
Prussian  blue  and  mixed  with  three-quarters  of  a  grain  of  strychnia. 
Another  Battle's  powder,  purchased  in  London  for  threepence, 
weighed,  like  this,  about  tliirteen  grains,  and  a  sixpenny  packet 
weighed  twenty-three  grains.  The  poison  is  therefore  in  a  more 
concentrated  form  than  in  Butler's  powder. 

A  case  in  which  a  young  woman  was  killed  in  two  hours  by  a 
threepenny  packet  of  this  powder  was  communicated  to  me  in  July 
1864  ;  and  another  in  which  a  drachm-packet  of  Butler's  killer 
destroyed  a  girl,  eet.  17,  in  one  hour,  has  been  reported  by  Mr. 
Saville.  ('  Med.  Times  and  Gaz.'  Nov.  1857.)  It  would  be  easy  to 
add  to  these  many  other  fatal  cases  which  have  fallen  within  my 
own  knowledge  ;  but  they  j)resent  nothing  out  of  the  usual  course. 
The  persons  have  all  died  \inder  the  ordinary  symj)toms  of  poison- 
ing by  strychnia,  in  a  well-marked  form.  The  appearances  in  the 
body  were  similar  to  those  seen  in  death  from  strychnia  ;  but  there 
is  one  caution  to  be  given  in  reference  to  the  examination  of  the 
stomach.  As  death  is  commonly  rapid  and  there  is  no  vomiting, 
the  colouring  matter,  either  soot  or  Prussian  blue,  should  always 
be  sought  for  in  the  stomach.  Strychnia  may  or  may  not  be  found, 
according  to  the  amount  swallowed  and  the  degree  to  which  ab- 
sorption has  gone  on  during  hfe.  Some  cases  of  recovery  are 
I'eported.  In  1859  a  man  recovered  after  taking  a  whole  packet 
containing  nearly  three  grains  of  strychnia  ('  Ed.  Monthly  Journal,' 
1859,  vol.  2,  p.  407)  ;  and  in  1860  Dr.  Part  met  with  an  instance  of 
recovery  in  which  a  girl  took  half  a  packet.  In  these  exceptional 
cases,  the  favourable  results  were  probably  due  to  vomiting  excited 
by  emetics.  In  1863-7,  over  a  period  of  five  years,  the  deatlis 
from  strychnia  in  England  and  Wales  were  forty-one,  and  from 
vermin-killers,  twenty. 

Treatment. — If  spasms  have  not  already  set  in  so  as  to  close 
the  jaws,  we  should,  by  the  stomach-pump  or  by  emetics,  endeavour 
to  remove  the  poison.  In  a  case  in  which  six  grains  of  strychnia 
were  taken,  the  life  of  the  person  api^ears  to  have  been  saved  by 
the  early  use  of  the  stomach-pump.  ('  Med.  Times  and  Gaz.'  April 
1854,  p.  316,  and  June  17,  1856,  p.  809.)  .  It  has  been  supposed 
that  emetics  would  not  act  in  these  cases  ;  bxit  this  is  an  error 
('Glasgow  Med.  Jour.'  July  1856,  part  14,  p.  4).  In  several  in- 
stances they  have  operated  well  and  given  relief.  But  the  spasmodic 
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symptoms  may  be  sometimes  so  severe  as  to  prevent  the  use  of  the 
stomach-pump  or  emetics.  In  this  case  the  patient  should  be  kept 
m  periect  quiet  and  repose,  so  as  to  prevent  as  far  as  possible  the 
recurrence  of  paroxysms.  The  senses  are  acutely  impressionable 
Any  stunulus  to  them  may  cause  tetanic  convulsions.  Thus  light 
IS  intolerable,  and  the  lowest  whisper  may  be  heard  by  the  patient 
A  loud  noise,  the  feeUng  of  the  pulse,  or  the  sudden  approach  of  a 
person  to  the  bed-side,  has  been  known  to  bring  on  a  paroxysm  and 
lead  to  death  by  exhaustion. 

Chloroform,  chloral,  and  hypodermic  injections  of  a  variety 
ot  substances  such  as  morphia,  physostigmia,  curara,  aconitina, 
coma,  nicotma,  and  even  bromide  of  potassium  are  stated  to  have 
been  used  as  physiological  antidotes  with  more  or  less  success.  In 
many  of  these  cases,  the  post  Jioc  has  no  doubt  been  confounded 
Avith  the  propter  hoc.  On  this  mode  (jf  treatment,  I  must  refer  the 
reader  to  what  has  been  elsewhere  stated  (ante,  p.  51). 


CHAPTER  70. 

POISONING  WITH   STRTCHNTA.  CHEMICAL    ANALYSIS.  CRYSTALLINE  FORM.  

TESTS  IN  THE  SOLID  STATE  AND  IN  SOLUTION.— DETECTION    IN  ORGANIC 

MIXTURES.  IN  THE    TISSUES.  DIALYSIS. — NON-DETECTlON   IN  THE  DEAD 

BODY.  QUANTITATIVE  ANALYSIS. — RECENT  CASES  OF  MURDER  BY  STRYCH- 
NIA. DETECTION  OF  STRYCHNIA  IN  VERMIN-KILLERS. 

Chemical  Analysis.  —  Strychnia  is  a  white  crystalline  solid, 
scarcely  soluble  in  water,  but  dissolved  by  rectified  spirit,  and  in  a 
smaller  degree  by  ether.  By  the  spontaneous  evaporation  of  the 
alcoholic  solution,  the  alkaloid  is  deposited  in  small  well-formed 
crystals.  It  crystallizes  in  lengthened  cuneiform  octahedra,  which 
have  been  described  as  four-sided  prisms  ;  also  in  flattened  prisms, 
crossing  each  other  at  angles  of  60°,  bevelled  at  the  ends.  (See  fig. 
72.)  There  are  six  or  eight  varieties  of  shape,  so  that  too  much 
importance  must  not  be  attached  to  this  branch  of  the  analysis. 
The  prismatic  crystals  of  delphinia  resemble  those  of  strychnia.  As 
strychnia  is  separated  from  the  solutions  of  its  salts  by  the  addition  of 
ammonia  it  is  usually  deposited  in  long  slender  prisms.  (See  fig.  73.) 

Tests  for  strychnia  in  the  solid  state.- — The  alkaloid  strychnia  pos- 
sesses the  following  j)roperties : — 1.  It  is  white,  of  an  intensely  bitter 
taste,  even  when  it  forms  only  l-30,000th  jDart  of  a  solution.  2. 
When  strongly  heated  on  platinum,  it  melts  and  bui-ns  like  a  resin, 
with  a  black  smoky  flame  ;  in  a  close  tube  it  yields  ammonia.  3.  It 
is  not  perceptibly  dissolved  by  cold  water  :  it  requires  7,000  parts  of 
cold  and  2,500  of  boiling  water  for  its  solution.  4.  It  is  dissolved 
by  alcohol,  benzole,  ether,  and  chloroform,  especially  when  in  a 
recently  precipitated  state,  and  the  last  tliree  liquids  have  the 
power  of  removing  it  from  a  non-acid  watery  solution.     5.  It  is 
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easily  dissolved  by  diluted  acids  forming  crystallizable  and  very 
soluble  salts.  From  these  acid  solutions,  unless  too  diluted,  it  is 
precipitated  by  potash  or  ammonia,  in  which  strychnia  is  insoluble. 
6.  Strong  nitric  acid  generally  imparts  to  it  a  pale  reddish  colour, 
owing  to  the  presence  of  traces  of  brucia  as  an  impurity.  7.  Sul- 
phiu-ic  acid  produces  no  apparent  change  in  it,  but  when  to  the  mix- 
ture, a  small  crystal  of  bichromate  of  potash,  of  ferri-cyanide  of 
potassium,  or  a  small  quantity  of  finely-powdered  black  oxide  of 
manganese  or  of  peroxide  of  lead  is  added,  a  series  of  beautiful 
colours  will  appear  wherever  the  bichromate  or  the  other  substances 
meet  the  acid  mixture.  These  colours  commence  with  a  deep  sap- 
pliire-blue,  passing  rapidly  through  violet,  purple,  and  crimson 
tints,  until,  by  long  exposure  to  the  air,  the  mixture  assumes  a  light 
amber-red  colour.    Among  these  substances  black  oxide  of  manga- 
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Various  forms  of  crystals  of  strychnia,  Crystals  of  strychnia  obtained  by  adding 

as  they  were  obtained  from  an  alcoholic  ammonia  to  the  sulphate,  magiiiiied 

solution,  magnified  124  diameters.  124  diameters. 


nese  wUl  be  found  preferable.  By  reason  of  its  insolubility,  it 
imparts  no  colour  to  the  liquid  if  strychnia  is  absent ;  and  if  the 
alkaloid  is  present,  it  brings  out  the  colours  more  slowly,  so  that 
there  is  time  to  make  a  full  observation  of  them.  The  hydrated  or 
precipitated  oxide  of  manganese  may  be  used  in  place  of  the  anhy- 
drous compound.  Permanganate  of  potash  has  been  recommended 
as  a  substitute  for  the  oxide,  but  it  is  objectionable  on  account  of 
its  solubility,  and  of  its  being  abeady  intensely  coloured.  Dr.  Letheby 
lias  suggested  the  use  of  a  small  galvanic  battery  for  the  production 
of  the  coloured  reaction.  In  this  case  sulphuric  acid  only  is  required. 
It  presents  no  practical  advantage  over  the  use  of  oxide  of  manga- 
nese. 8.  Sulphomolybdic  and  iodic  acids  j)roduce  no  immediate 
change  of  colour  in  strychnia,  and  thus  clearly  distinguish  it  from 
morj)hia. 

The  sulphomolybdic  acid  slowly  imparts  to  strychnia  a  pale  blue 
colour,  and  with  respect  to  iodic  acid,  Dr.  R.  Southey  has  found 
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that  when  strychnia  is  heated  with  a  saturated  solution  of  the 
acid  a  rose-pmk  colour  is  produced.  ('  St.  Bartholomew's  Hosp. 
Reports,  18/4,  p.  301.)  He  proposes  this  as  a  test  for  strychnia 
even  more  delicate  m  reaction  than  the  colour  test  above  described 
Before  acceptmg  it  as  such,  it  will  be  necessary  to  prove  that  no  other 
alkaloid  or  other  substances  produces  a  similar  eflect.  A  trace  of 
anilme  or  morphia,  of  an  alkaline  sulphocyanide  or  of  saUva  will 
readily  decompose  iodic  acid,  and  give  a  reddish  tint  from  the 
separation  of  iodine.  The  fallacies  to  which  the  use  of  iodic  acid 
may  lead,  have  been  well  exposed  by  Dr.  I>uvt4.  ('  Guv's  Hosn 
Reports,'  1863,  p.  323.)  i        V      J"^  -^-osp. 

It  has  been  rather  dogmatically  stated  that  the  colour-reactions 
as  above  described,  are  peculiar  to  strvchnia.     For  all  practical 
piirposes  they  may  be  so  ;  but  Dr.  Fraser  has  sho\vn  that  the 
African  poison  akazga  produces  similar  colours,  and  like  strychnia 
it  also  causes  death  by  tetanic  convulsions.  (See  p.  701,  ante.)  The 
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Crystals  of  svilphocyanate  of  strychnia 
magnified  124  diameters. 


Crystals  of  chromate  of  strychnia,  mag- 
nified 124  diameters. 


alkaloid  of  curara  (curarina)  according  to  the  observations  of  Dr. 
Voisin  and  others,  produces  similar  colour-reactions  with  sulphuric 
acid  and  bichromate  of  potash  ;  but  as  sulphuric  acid  alone  gives 
a  blue  colour  to  this  alkaloid  ('Ann.  d'Hyg.'  1866.  vol.  2,  p.  155), 
the  fallacy  arising  from  the  colour  test  is  easily  avoided. 

The  salts  of  strychnia  are  very  soluble  in  water,  and  these  solu- 
tions are  precipitated  by  the  chloriodide  of  potassium  and  mercury, 
the  ioduretted  iodide  of  potassiiun  and  tannic  acidi  Tliey  are 
not  soluble  in  ether  or  chloroform  ;  hence  organic  liquids  con- 
taining these  salts  may  be  freed  from  fatty  and  colouring  matters 
by  first  agitating  them  with  these  liquids.  The  salts  yield  crystal- 
line precipitates  with  a  large  number  of  substances.  The  alkalies 
and  alkaline  carbonates,  if  diluted,  separate  the  pure  alkaloid 
in  long  slender  prisms.  (See  fig.  73.)  Picric  or  cai-bazotic  acid, 
recommended  by  Dr.  Guy,  is  even  a  more  delicate  precipitant  of  a 
solution  of  strychnia.    It  gives  small  tufts  or  groups  of  stellated 
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crystals.  Chromate  of  potaah  produces  similar  tufts  of  chromate 
of  strychnia.  (Fig.  75.)  According  to  Dr.  James  Gray,  the  sul- 
phocyanate  of  strychnia  in  crystals  may  be  produced  in  solutions 
containing  not  less  than  l-7000th  part  of  strychnia.    (Fig.  74.) 

Dr.  Filhol  recommends  as  delicate  precipitants  of  solutions  of 
strychnia,  chlorine  and  chloride  of  gold,  taking  care  that  there  is 
no  alcohol  in  the  liquid  to  be  tested.  Chloride  of  gold  thus  slowly 
precipitates  in  a  crystalline  form  even  the  l-650th  part  of  a  grain 
of  strychnia.  A  negative  reaction  with  this  test,  would  show  that 
no  detectable  quantity  of  stiychnia  was  present  in  the  solution. 
When  these  precipitates,  drained  of  water,  are  treated  with  con- 
centrated sulphuric  acid,  they  are  dissolved,  and  to  this  mixture 
a  crystal  of  acid  chromate  of  potash 
may  be  added  to  bring  out  the  blue  Fig.  76. 

colouration  peculiar  to  strychnia.  In 
the  case  of  chromate  of  strychnia 
the  sulphuric  acid  produces  at  once 
the  series  of  colours  in  contact,  and 
this  precipitant  thus  presents  a  great 
advantage  over  the  others.  Under  a 
low  power  of  the  microscope  a  change 
of  colour  in  the  smallest  fragment  of 
crystal  may  be  distinctly  seen. 

Strychnia  has  been  fatally  mis- 
taken for  santonine  ('Lancet,'  1870, 
vol.  1,  p.  598),  salicine  and  jalapine, 
■and  has  caused  death  on  several  occa- 
sions. Jalapine  does  not  crystallize, 
but  the  well-defined  crystalline  forms 
of  salicine  are  shown  in  the  annexed 
illustration.  (Fig.  76.)  They  are  very  difterent  from  those  of 
strychnia.  For  the  crystalliine  forms  of  santonine  ^  the  reader  is 
referred  to  fig.  64,  p.  683. 

These  two  vegetable  principles  differ  from  strychnia  in  their 
properties.  When  heated  in  close  tubes,  they  give  off  acid  vapours. 
Salicine  is  soluble  in  water.  Santonine  is  not  soluble  in  water,  but 
is  dissolved  by  alcohol.  Tannic  acid  and  the  chloriodide  of  potas- 
sium and  mercury  do  not  precipitate  the  solutions,  while  they 
readily  precipitate  tliose  of  strychnia.  Nitric,  iodic,  and  sulpho- 
molybdic  acids  have  no  effect  upon  either.  Sulphuric  acid  does  not 
change  santonine,  but  gives  a  rose  red  colour  to  saUcine.  Salicine 
undergoes  no  change  with  nitric  and  iodic  acids,  but  acquires  a  deep 
maroon  colour  from  sulphomolybdic  acid.  The  crystals  of  san- 
tonine closely  resemble  (in  microscopical  appearance)  those  of  sali- 
cine, but  they  are  distinguished  from  salicine  and  other  alkaloids 
and  principles  by  acquiring  a  brilliant  yellow  colour  on  exposure  to 
sunlight,  without  undergoing  any  change  of  form. 

Onjanic  mixtures. — The  tissues. — A  similar  method  of  research 
answers  for  both.  If  there  is  much  water  present  in  the  organic 
liquid,  this  mu.st  be  evaporated  in  a  water-bath.    The  salt  of 
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strychnia  may  be  then  obtained  by  filtration  in  a  state  fit  for  pre- 
liminary testing. 

Dialysis. — An  organic  liquid  containing  strychnia  dissolved,  will 
yield  a  precipitate  after  filtration  by  the  chloriodide  of  potassium  and 
mercury,  and  the  ioduretted  iodide.  The  liquid  will  also  have  an  in- 
tensely bitter  taste.  The  dialytic  process  by  a  tube  (see  ante,  p.  149) 
applied  to  a  small  quantity  of  the  organic  liquid,  will  be  found  a  con- 
venient  method  of  preliminary  testing  for  the  presence  of  strychnia. 
It  will  allow  of  the  separation  of  strychnia,  when  in  combination  with 
an  acid  and  in  a  state  of  solution,  from  blood,,  mucus,  and  other  mixed 
organic  matters  present  in  the  stomach  or  in  articles  of  food.  The 
tests  above-mentioned  may  be  applied  to  the  dialysed,  in  place 
of  the  filtered  liquid,  and  another  small  portion  may  be  evaporated 
to  dryness  on  opal  glass  or  porcelain.  The  dry  residue  may  be 
tested  by  sulphuric  acid  and  oxide  of  manganese.  If  the  results 
indicate  by  colour  the  presence  of  strychnia,  the  whole  of  the 
liquid  or  the  extract,  dissolved  in  water,  should  be  acidulated  with 
acetic  acid,  and  digested  at  a  moderate  temperature  for  some  hours. 
It  maybe  then  transferred  to  the  larger  dialyser  {ante,  p.  150).  In 
the  course  of  six  or  eight  hours  the  strychnia  will  be  traiisferred  as 
acetate  into  the  dialysed  liquid.  This  is  concentrated  by  evapora- 
tion to  the  smallest  possible  bulk,  and  while  still  acid  is  shaken 
with  twice  its  volume  of  chloroform,  which  removes  oily  and  other 
organic  matters,  but  not  the  salt  of  strychnia.  The  acid  hquid  is 
next  separated  from  the  chloroform,  by  decantation  or  a  pipette, 
and  rendered  slightly  alkaline  with  ammonia.  It  is  then  again 
agitated  with  three  or  four  times  its  bulk  of  cliloroform.  Tliis  dis- , 
solves  the  strychnia  separated  by  ammonia,  and  on  evaporating  the 
chloroform  spontaneously  the  alkaloid  is  obtained  in  a  dry  or 
crystalline  state  fitted  for  testing.  This  dialytic  process  has  been 
most  successfully  carried  out  by  Dr.  St.  Clair  Gray,  of  Glasgow 
('  On  Strychnia,'  1872,  p.  75). 

For  separating  the  alkaloid  from  the  tissues.  Dr.  Gray  has  found 
that  digestion  of  the  shced  tissue  at  70°,  for  twenty-four  hom-s  with 
acetic  acid  and  water  only,  is  suflicient  for  the  purpose  of  dia- 
lysis. 

Stas's  process. — This,  more  or  less  modified,  has  been  generally 
employed  by  analysts  for  the  separation  of  strychnia,  especially  as 
it  exists  in  the  tissues.  The  principle  of  its  operation  consists  in 
dissolving  the  strychrua  by  a  gentle  heat  out  of  the  tissue  or  organ 
previously  pulped  or  finely  sliced,  by  means  of  rectified  spii-it  mixed 
with  a  small  quantity  of  acetic  acid.  The  liquid  is  strained,  and 
the  residue  well  pressed  and  washed  with  alcohol  ;  the  acid  solution 
of  strychnia  thus  obtained  is  concentrated  in  a  water- bath  at  alow 
temperature.  The  concentrated  liquid  is  filtered  and  neutralized 
by  ammonia,  a  slight  excess  of  alkah  being  added.  The  alka- 
lized liquid  is  then  shaken  in  a  long  stoppered  tube,  with  tliree  or 
four  times  its  volume  of  ether  or  chloroform,  or  a  mixtm-e  consist- 
ing of  tlii-ee  parts  of  ether  and  one  of  chloroform.    These  liquids 
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dissolve  the  strychnia  set  free  by  the  alkali.  The  ethereal  solution 
is  separated  from  the  watery  liquid  by  a  pipette  or  by  a  stoppered 
tube,  and  submitted  to  spontaneous  evaporation,  when,  if  strychnia 
is  present,  the  alkaloid  will  be  obtained,  but  generally  associated 
with  oily  and  other  organic  matters,  which  interfere  with  the  pro- 
duction of  crystals.  The  impure  residue  left  by  the  ether  is  heated 
in  a  water-bath,  with  a  few  drops  of  strong  sulphuric  acid  ;  this 
destroys  the  organic  matter  without  materially  affecting  the  strych- 
nia. Water  is  added,  and  the  acid  liquid  is  filtered  through  paper, 
neutralized  by  ammonia,  and  again  treated  with  ether,  when  strych- 
nia will  be  procured  in  small  and  slender  colourless  prisms.  The 
crystals,  after  an  examination  by  the  microscope  (see  fig.  73,  p.  717), 
are  treated  with  sulphuric  acid  and  peroxide  of  manganese,'  and  the 
colour  reactions  of  strychnia,  if  the  alkaloid  is  present,  will  then 
appear.  By  this  method  I  have  detected  strychnia  in  the  liver  of 
a  person  who  died  from  this  poison,  although  the  organ  was  in 
a  highly  putrescent  state. 

Tlie  Chromate  process. — It  is  many  years  since  Mr.  Horsley  of 
Cheltenham,  first  recommended  the  chromate  of  potash  as  a  precipi- 
tant of  strychnia  and  the  subsequent  production  of  the  colour  re- 
actions by  the  addition  of  sulphuric  acid  to  the  dried  precipitate  of 
chromate  of  strychnia.  This  process  by  precipitation  is  deserving 
of  more  attention  than  it  has  hitherto  received  from  toxicologistst 
Dr.  F.  Mohr  found  that  one  grain  of  pure  strychnia  dissolved  by- 
heat  m  diluted  sulplxuric  acid,  precipitated  by  bichi'omate  of  potash 
and  the  precipitate  washed  until  the  water  was  colourless  and  free 
from  bitterness,  yielded  1-28  grain  of  acid  cliromate  of  strychnia  • 
three  grains  of  strychnia  gave  3-811  of  acid  chromate  of  strychnia' 
contammg  78-77  per  cent,  of  strychnia.  He  found  that  a  solution 
containing  only  1-lOOOth  part  of  strychnia  gave,  after  standing  for 
a  night,  a  perceptible  precipitate  with  the  acid  chromate.  He  ob- 
serves that  this  method  is  singularly  free  from  objection  The  acid 
chromate  of  potash  produces  similarly-coloured  precipitates  with  the 
salts  of  lead  and  baryta.  These  bodies  are,  however,  excluded  bv 
the  processes  through  which  strychnia  is  extracted.  ('  Chemische 
Toxicologie,'  von  Dr.  F.  Mohr,  1874,  p.  131.) 

So  insoluble  is  the  chromate  of  strychnia  that  I  have  found  a 
solution  of  one  grain  of  strychnia  in  six  ounces  of  water  precipitated 
by  It  ihe  strychnia  precipitate  is  increased  in  bulk  :  it  is  entirelv 
freed  from  organic  matter  by  its  insolubility. 

By  weighing  the  dry  precipitate,  the  weight  of  strychnia  present 
may  be  determined.    Care  must  be  taken  before  adding  the  chro 
mate  that  neither  alcohol,  ether,  or  chloroform  is  present,  and  that 
the  liquid  has  an  acid  reaction. 

The  chromate  of  strychnia  thus  obtained,  contains  the  propor- 
tions of  strychnia  and  chromic  acid  well  fitted  to  ^ive  with  sul 
phuric  acid  the  colour-reactions  in  the  greatest  purity  and  intensity 
I  have  found  that  brucia  and  a  solution  of  curara  are  equally  prel 
cipitated  by  the  acid  chromate  of  potash.    This,  however  will  not 
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affect  the  general  application  of  the  process.  The  acid  liquid  obtained 
by  the  methods  above  mentioned  supposed  to  contain  strychnia, 
is  simply  concentrated  to  the  smallest  bulk  and  treated  with  the 
acid  chromate.  A  precipitate  may  be  at  once  formed,  or  it  may 
require  some  hours  for  its  deposit,  according  to  the  proportion  of 
strychnia  present.  It  may  be  crystalline  or  amorphous.  When 
deposited,  it  may  be  collected,  washed,  and  dried.  If  small,  the 
drying  should  take  place  on  opal  glass  or  a  porcelain  capsule.  When 
dry,  the  addition  of  sulphuric  acid  will  bring  out  at  once  the  colour- 
reactions  of  strychnia.  The  aj)plication  of  the  acid  to  the  dry  filter 
will  also  show  the  colours. 

Whatever  process  maybe  adopted  for  the  extraction  of  strychnia 
from  organic  liquids,  the  analyst  should  bear  in  mind  that  it  is 
better  to  employ  the  tests  on  a  small  quantity  of  strychnia  in  a 
pure  state,  than  upon  a  large  quantity  in  an  impure  state. 

The  reader  will  find  a  full  account  of  the  processes  for  strychnia 
in  organic  solids  and  liquids  in  some  valuable  papers  published  by 
Dr.  Wormley  in  the  '  Ohio  Medical  Journal,'  January  1864,  p.  19, 
and  March  1864,  p.  119,  since  republished  in  his  '  Micro-Chemistry 
of  Poisons,'  New  York,  1867,  p.  534.    This  gentleman  describes  a 
case  in  which,  from  a  misapplication  of  the  process,  strychnia 
was  sworn  to  be  present,  when,  from  the  chemical  method  pursued, 
the  alkaloid  could  not  possibly  have  been  separated  ;  and  two 
instances  have  fallen  within  my  own  knowledge,  where  the  colours 
produced  by  sulphiiric  acid  and  bichromate  of  potash  on  the  concen- 
trated and  dry  organic  contents  of  the  stomach,  were  referred  to 
strychnia,  when  they  were  really  due  to  the  decomposition  of  the 
bichromate  employed  in  contact  with  organic  matter!  The  detection 
of  this  poison  in  the  stomach  or  the  tissues  will  depend  on  the 
same  conditions  as  those  observed  in  other  cases  of  poisoning.  If 
a  person  takes  a  large  dose  and  dies  qiuckly,  a  residuary  portion  may 
be  readily  found.    In  Beg.  v.  Burke  (Olonmel  Summer  Assizes, 
1862),  the  prisoner  administered  strychnia  to  his  wife  in  Epsom 
salts.    She  died  in  aboiit  half  an  hour  under  the  usual  symptoms. 
Dr.  Blyth  extracted  more  than  three  grains  of  poison  from  the  con- 
tents of  the  stomach.    If  a  small  dose  has  been  taken,  and  the 
person  has  survived  some  hours,  it  is  probable  that  none  will  re- 
main in  the  stomach.    A  decomposed  state  of  the  viscera  and  their 
contents  does  not  appear  to  interfere  with  the  detection  of  tins 
poison.    It  has  been  suggested  that  the  presence  of  morphia 
counteracts  the  colour  tests  ;  but  unless  in  admixture  in  large  pro- 
portion with  the  strychnia,  it  does  not  interfere  Avith  the  pro- 
duction of  the  changes  of  colour.  Besides,  in  the  process  of  sepai-a- 
tion  described,  morphia  is  not  readily  taken  up  by  ether  or  chloro- 
form.   The  presence  of  morphia  in  strychnia  is  readily  detected 
by  iodic  acid  and  sulphomolybdic  acid  (page  578). 

The  principal  salts  of  strychnia  are  tlie  RydrocJilorate,  Acetate, 
and  Sulphate.    All  are  eminently  poisonous,  and  owing  to  their 
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great  solubility  in  aqueous  liquids,  they  are  rapidly  absorbed. 
The  respective  acids  may  be  recognized  by  the  usual  tests. 

Tlie  Liquo7-  strychnice  is  the  only  preparation  of  this  alkaloid 
which  finds  a  place  in  the  '  British  Pharmacopoeia. '  It  consists  of 
strychnia  dissolved  as  hydrochlorate.  in  rectified  spirit  and  water 
in  the  proportion  of  four  grains  to  one  ounce — one  grain  to  two 
draclims  (1  •120th).  The  dose  for  an  adult  is  from  five  to  ten 
minims. 

Persons  may  die  from  strychnia,  and  no  trace  of  the  poison  be 
found  iu  the  body.    In  a  case  of  poisoning  by  this  alkaloid,  which 
was  the  subject  of  a  trial  for  murder  at  Perry  Co.  (Pa  )  in  the 
AprH  term  of  1861,  Dr.  Reese,  of  Philadelphia,  made  separate 
analyses  of  the  contents  of  the  stomach  and  the  contents  of  the 
intestines,  as  well  as  of  the  tissues,  and  each  one  of  these  was 
repeated  to  avoid  a  possible  error.    Yet  there  was  no  evidence  of 
the  presence  of  strychnia  either  by  the  bitter  taste  of  the  final  ex- 
tract, or  by  the  colour-tests.    The  witness,  by  a  comparative  ex- 
periment, satisfied  himself  that  he  could  detect  the  half-millionth 
of  a  grain  (' Amer.  Jour.  Med.  Sci.'  Oct.  1861),  but  in  this  povver 
of  detecting  so  small  a  quantity  of  strychnia  in  a  pure  state  he  had 
already  been  anticipated  by  Mr.  W.  Copney.    ('  Pharm.  Journ  ' 
July  1856,  p.  24.)    In  Dr.  Reese's  case,  the  quantity  taken  by  de- 
ceased was  unknown,  the  woman  hved  five  or  six  hours,  and  the 
body  was  not  examined  until  six  weeks  after  death.    A  small  but 
fatal  dose,  and  the  duration  of  the  case,  wiU  sufiiciently  account 
ior  the  negative  results  without  resorting  to  any  other  hyijothesis 
In  the  case  of  a  Mrs.  Salter,  who  died  from  a  dose  of  strychnia  in 
feept.  1869,  death  probably  took  place  within  two  or  three  hours 
but  the  most  careful  examination  made  of  the  stomach  and  liver 
by  Mr.  Horsley,  of  Cheltenham,  led  to  a  negative  result.  Strychnia 
m  the  opinion  of  all  the  medical  witnesses,  was  the  cause  of  death' 
but  no  trace  of  strychnia  could  be  detected  in  the  body  by  one  well 
qualified  to  detect  it.    There  was  some  reason  to  think  that  the 
poison  had  been  taken  in  solution,  but  even  under  these  circum- 
stances It  must  have  been  rapidly  absorbed,  diffused  and  elimin- 

£tti6Cl. 

When  death  has  been  caused  by  small  doses  applied  under  the 
skm  It  IS  not  hkely  that  the  poison  will  be  found  in  the  tissues 
llie  following  experiment  was  performed  in  May  1864.  One-eio-htli 
of  a  gram  of  acetate  of  strychnia  in  coarse  powder  was  placed  in 
the  cellular  membrane  of  the  neck  of  a  rabbit.  In  nine  minutes 
the  animal  was  seized  with  a  sudden  convulsion  and  fell  on  its  side  • 
Its  fore  and  hmd  legs  were  rigidly  stretched  out,  and  its  body  passed 
into  a  state  of  opisthotonos.  It  had  a  succession  of  fits  and  died 
in  one  of  them,  m  twenty  minutes  after  the  commencement  of  the 
symptoms  One-half  of  the  powdered  acetate  was  still  found  in 
the  wound,  showing  that  the  rabbit  had  been  killed  by  the  16th  di  ? 
of  a  grain.  Of  course  the  redduary  strychnia  was  easily  detected  in 
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the  wound ;  it  was  plainly  visible  to  the  eye.  On  applying  the  usual 
process  for  detecting  strychnia  to  the  heart,  blood,  and  the  liver, 
the  tests  failed  to  indicate  the  slightest  trace  of  the  alkaloid.  The 
ethereal  liquid  left  no  crystalline  residue  of  any  kind.  This  result 
does  not  show  that  strychnia  is  not  absorbed,  but  it  proves  that 
under  certain  conditions  it  cannot  be  detected  in  the  organs  of  the 
body,  in  cases  in  which,  beyond  all  doubt,  it  has  destroyed  life. 
In  instances  in  which  death  has  been  caused  by  nux  vomica,  which 
contains  only  one  per  cent,  of  the  poisonoiis  alkaloid,  so  far  as  I 
know,  strychnia  has  not  been  found  deposited  in  the  tissues. 

The  following  case,  which  occurred  at  Liverpool  in  April  1864, 
of  which  the  particulars  were  communicated  to  me  by  Dr.  J.  B. 
Edwards,  shows  the  rapidity  with  which  the  poison  may  be  diffused 
and  deposited  in  the  tissues,  when  a  large  dose  has  been  taken.  A 
strong  healthy  man,  set.  43,  placed  upon  his  dry  tongue  at  10  p.m. 
a  powder  wliich  contained  six  grains  of  Dover's  powder  and  five 
grains  of  strychnia,  dispensed  by  mistake  for  five  grams  of  James's 
powder.  He  complained  of  a  bitter  taste,  asked  for  an  orange, 
and  he  found,  on  sucking  this,  that  it  increased  the  bitterness — the 
acid  juices  of  the  orange  instantly  dissolved  the  strychnia,  and  thus 
favoured  its  early  absorption.  In  fifteen  mvimtes  he  went  to  bed  ; 
twitchings  of  the  muscles  then  came  on,  and  the  patient,  from  pre- 
vious experience  in  taking  strychnia  as  a  medicine,  was  fully  aware 
of  the  cause  of  the  symptoms.  He  complained  of  his  bowels  being 
drawn  up  ;  he  drew  his  knees  up  as  if  to  his  mouth,  gave  a  yell, 
seized  hold  of  a  friend  who  was  standing  by,  and  became  apparently 
unconscious  (exhausted)  for  about  five  minutes.  He  then  revived, 
but  in  a  few  minutes  was  again  seized  with  a  violent  convulsion  of 
a  tetanic  character,  and  he  died  in  two  or  three  minutes  afterwards, 
a  little  over  half  an  hour  after  taking  the  powder.  Owing  to  a  spas- 
modic closure  of  the  jaws,  he  was  able  to  speak  only  for  a  few  min- 
utes at  a  time  ;  he  was  rational,  but  seemed  to  be  in  great  terror. 
An  inspection  was  made  thirty-six  hours  after  death,  when  the  body 
was  found  to  be  unusually  warm.  The  back  and  lower  parts  were 
much  discoloured,  but  the  discolouration  was  easily  removed  by 
pressure,  indicating  a  fluid  state  of  the  blood.  The  lower  jaw  was 
slightly  drawn  up,  the  body  straight,  not  arched  ;  the  fingers  slightly 
flexed,  not  clenched ;  the  thumbs  were  fixed,  but  not  bent  into  the 
palms  of  the  hands.  On  opening  the  head,  tlie  scalp  was  found 
very  much  gorged  with  fliiid  blood.  The  membranes  of  the  brain 
were  also  much  congested,  as  well  as  the  blood-vessels  of  the  brain 
generally.  There  was  no  clot  or  coagulum,  but  a  quantity  of  serous 
fluid  had  escaped  from  the  siu-face.  There  was  no  softening  of  the 
substance  of  the  brain  or  spinal  cord.  The  lungs  were  healtliy,  but 
dark-coloured  from  engorgement  with  blood ;  the  heart  was  empty, 
its  structure  was  soft ;  the  liver  was  healthy,  the  spleen  was  gorged 
with  fluid  blood  ;  the  kidneys  were  congested.  The  other  organs 
presented  no  appearance  calling  for  notice.  By  c''iemical  analysis. 
Dr.  Edwards  f(;und  strychnia  in  the  stomach,  the  quantity  being 
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estimated  at  about  one  grain.  He  also  found  the  poison  in  the 
tongue  and  the  liver.  He  sent  to  me  a  portion  of  the  liver,  one 
kidney,  and  six  ounces  of  blood.  They  were  in  a  putrescent  state, 
and,  when  examined  about  three  months  after  death,  eight  ounces 
of  liver  yielded,  by  the  process  above  described,  prismatic  crystals 
of  strychnia,  producing  the  usual  colour-reactions  with  sulphuric 
acid  and  peroxide  of  manganese,  as  well  as  with  bichromate  of 
potash.  The  quantity  of  strychnia  thus  obtained  was  small.  The 
kidney  and  the  blood  did  not  give  results  on  which  any  reliance 
could  be  placed. 

This  case  shows  that  a  large  dose  of  strychnia  rendered  soluble 
will  destroy  life  in  half  an  hour— that  within  this  short  time  four- 
fifths  maybe  removed  from  the  stomach,  or  at  least  not  be  discover- 
able there  by  careful  chemical  analysis  after  death— that  in  half  an 
hour  the  poison  may  be  distributed  through  the  body  and  deposited 
m  the  soft  organs,  although  no  satisfactory  evidence  of  its  presence 
could  be  obtained  from  less  than  half  a  pound  of  animal  matter 
ihe  strychnia  found  in  the  tongue  was  probably  a  portion  of  the 
powder  swallowed,  which  still  remained  there.  It  may  be  further 
remarked  that,  although  the  deceased  took  in  the  James's  powder 
b-lOths  of  a  gram  of  opium,  no  morphia  was  present  in  the  crystal- 
line residue  obtained  from  the  liver.  (For  numerous  additional 
tacts  and  cases  connected  with  this  question,  see  '  Guy's  Hospital 
Reports,'  Oct.  1856,  p.  326.) 

In  the  case  examined  by  Casper  (pp.  708,  711)  the  deceased  ad- 
mitted that  he  had  taken  between  five  and  six  grains  of  strychnia 
He  lived  tliree  hours  and  a  half,  and  on  analysis  Dr.  Soniienschein 
procured  from  the  stomach  three  grains  of  the  poison.  He  did  not 
however,  succeed  m  extracting  any  from  the  blood  or  tissues.  In 
the  cases  of  infants  or  children  destroyed  by  small  doses,  some  may 
be  found  m  the  stomach,  and  too  little  deposited  in  the  tissues  to 

I'llTT*'"'^-  ^'''^"y  ""'''^  ^""''"J  (^'^loucester  Assizes, 

JJec  1873),  the  prisoners  were  charged  with  the  murder  of  an  infant 
by  strychnia  given  in  a  powder.  The  child  died  rapidly,  and  the 
symptoms  were  such  as  strychnia  would  produce.  No  strychnia 
could  be  detected  m  the  body,  and  its  absence  was  explained  by  the 
witness  to  be  partly  due  to  the  smallness  of  the  fatal  dose,  and  partly 
to  the  removal  of  the  poison  by  absorption.  The  prisoners  were  con- 
thfphySoloS  chemical  evidence  being  supplemented  by 

If  strychnia  has  been  administered  in  pills  and,  after  death  the 
stomach  has  been  cut  open  and  the  contents  lost,  there  will  be  littlP 
V?^%''L^f''''''"''^'*^'^P"^'°"'  although  in  i?e(/.  v.  Palmer  (C  C  C 
May  1856)  some  experts  affirmed  that  this  state  of  things  would 
not  matenally  interfere  with  the  chemical  process  for  its  detection  » 
The  diff  usion  of  the  contents  of  the  stomach  through  the  whole  of 
the  small  and  large  intestines  and  their  feculent  fluids,  was  on  this 
occasion  treated  as  a  comparatively  unimportant  matter,  creating 
only  some  delay  m  obtaining  the  results  !  ,  It  need  hardly  be  ob 
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served  that  these  are  speculative  opinions,  and  that  the  experts 
who  uttered  them,  had  never  met  with  or  seen  a  case  by  which  the 
truth  of  these  statements  could  be  fairly  tested.  In  those  inspec- 
tions in  which  there  has  been  such  criminal  interference  or  culpa- 
ble neglect,  as  in  that  of  J.  P.  Cook,  the  only  course  for  an  analyst 
is  to  seek  for  the  poison  in  the  tissues.  This  case,  concerning 
which  so  much  has  been  said  and  written  in  utter  ignorance  of 
the  scientific  facts,  settled  nothing  in  reference  to  the  presence 
or  absence  of  strychnia  in  the  body  of  a  person  poisoned  by  this 
substance.  Except  the  actual  destruction  of  the  stomach  itself, 
everything  had  been  done  which  possibly  could  be  done  in  order 
to  render  a  chemical  analysis  utterly  fruitless.  It  cannot  there- 
fore be  taken  as  a  fair  precedent  in  any  sense  for  the  results  of  a 
proper  medico-legal  research  in  poisoning  with  strychnia.  The 
greatest  repi'oach  to  Dr.  Rees  and  myself  would  have  been  that  we 
should  have  detected  strychnia  under  circumstances  in  which  any 
honest  and  unprejudiced  analyst  would  have  pronounced  its  detec- 
tion next  to  impossible. 

It  is  satisfactory  to  find  that  a  correct  view  of  this  remarkable 
case,  and  its  true  bearings  on  science,  has  been  shown  by  continental 
jurists.  In  an  analysis  of  this  case,  by  the  late  Professor  Casper 
(Horn's  '  Vierteljalirssclirift,'  Juli  1864,  p.  26),  not  only  are  the 
chemical  results  justly  regarded  as  negative,  by  reason  of  the  gross 
mismanagement  of  those  who  inspected  the  body,  but  the  post- 
mortem appearances  themselves,  for  a  similar  reason,  are  considered 
as  throwing  no  light  upon  the  effects  of  strychnia  on  the  body.  The 
active  co-operation  of  a  professional  poisoner,  at  the  examination  of 
the  body  of  his  victim,  is  an  exceptional  circumstance,  even  for  the 
liberal  customs  of  this  country  !  It  was  only  in  the  natural  course  of 
things  that  attemjjts  should  be  made  to  defeat  a  chemical  analysis, 
but  when  such  attempts  have  proved  successful,  it  is  not  usual  to 
find  scientific  witnesses  actively  struggling  for  the  honour  of  defend- 
ing a  prisoner,  not  because  the  deceased  did  not  die  from  poison, 
but  because  it  was  not  chemically  detected  in  his  body.  The  failure 
of  this  branch  of  evidence  furnished  a  favourable  opportunity  for 
introducing  a  variety  of  ingenious  speculations  on  the  cause  of  death. 
One  of  the  medical  witnesses  for  Palmer  could  see  in  the  whole  case 
nothing  but  angina  pectoris,  another  only  epilepsy  with  'tetanic 
complications.'  One  expert  assigned  death  to  brucia  and  another 
to  morphia  !  These  conflicting  and  dissimilar  views  would  justify 
the  piiblic  in  placing  no  confidence  in  medical  opinions  in  cases  of 
this  kind.  Assuming  that  there  had  not  been  a  criminal  interference 
with  the  dead  body  on  the  part  of  the  prisoner  Palmer,  the  position 
assumed— that  strychnia,  if  the  cause  of  death,  must  always,  and 
under  all  circumstances,  be  found  in  the  viscera,  is  simply  un- 
tn,;e.  Its  detection  in  the  body,  properly  verified,  is  a  proof  that 
it  has  been  taken  ;  the  symptoms  in  their  commencement,  progress, 
and  termination  will  furnish  irrefragable  proof  that  it  lias  acted  as 
a  poison  ;  but  its  non-detection  does  not  prove  that  it  has  not  de- 
atroyed  life. 
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The  case  of  J.  P.  Cook,  here  referred  to,  is  marked  by  this  pe- 
culiarity. It  was  watched  from  the  beginning  to  the  end  by  a 
medical  friend  of  the  deceased.  The  witness  Jones  saw  the  pills  given 
to  the  deceased  by  the  prisoner,  but  he  had  no  svispicion  at  the 
time  that  they  contained  strychnia.  The  evidence  respecting  the 
symptoms  which  he  observed  was  as  follows  : — Three-quarters  of 
an  horn-  after  taking  the  pills  deceased  appeared  comfortable,  but  in 
ten  minutes  more  (fifty-five  minutes  after  taking  them)  he  (the  wit- 
ness) was  roused  by  deceased,  who  was  sitting  up  in  bed,  saying 
he  was  going  to  be  ill.  He  asked  his  friend  to  rub  his  neck,  and 
to  send  for  his  medical  attendant  Palmer.  After  swallowing  two 
other  pills  (said  to  contain  ammonia),  which  the  prisoner  had 
brought  with  him,  deceased  fell  back  on  the  bed  in  convulsions. 
He  said  he  should  be  suffocated.  They  tried  to  raise  him  ;  but 
he  was  so  stiffened  out  with  spasms  that  it  was  impossible.  He 
then  said,  'Turn  me  over.'  He  was  turned  on  his  side,  and  he 
died  in  a  few  minutes.  The  medical  man  described  the  symptoms 
as  those  of  tetanus  ;  every  muscle  of  the  body  was  simultaneously 
stiffened.  When  his  neck  was  rubbed,  the  muscles  of  the  head  and 
neck  were  found  to  be  affected  with  violent  spasms  ;  his  head  was 
thrown  back  ;  his  hands  were  clenched  ;  and  his  arms  were  in  a 
state  of  rigidity.  His  jaw  was  closed  and  fixed.  His  body  was 
stretched  out  and  rested  on  the  head  and  heels  in  a  state  of  opis- 
thotonos. The  symptoms,  therefore,  in  this  second  and  fatal  attack, 
came  on  in  about  an  hour  after  deceased  had  taken  the  suspected 
pills  ;  and  he  died  in  from  sixteen  to  twenty  minutes  after  their 
commencement. 

The  body  of  the  deceased  was  inspected  on  the  26th  Nov. :  six 
days  after  death  ;  it  was  then  in  a  state  of  rigid  spasm.  The  viscera 
were  stated  to  be  universally  in  a  sound  and  healthy  condition. 
The  membranes  of  the  brain  were  a  little  congested  ;  the  heart  was 
empty,  and  the  blood  generally  dark  and  fluid.  The  mucous  mem- 
brane of  the  stomach,  as  well  as  that  of  the  intestines,  was  partially 
congested.  There  was  no  appearance  of  any  disease  to  acccount  for 
death. 

Comparing  these  symptoms  with  those  which  have  been  meb  with 
in  strychnia-poisoning,  it  is  impossible  to  come  to  any  other  con- 
clusion than  that  strychnia  was  the  cause.  This  was  the  view  taken 
at  the  trial  by  Sir  R.  Christison,  the  late  Sir  B.  Brodie,  and  other 
medical  men  of  experience.  One  medical  expert  admitted  that  it 
was  a  case  of  poisoning,  but  assigned  morphia  as  the  poison  !  This 
however,  would  not  account  for  the  violent  tetanic  paroxysms  and 
rapid  death.  Others,  in  accordance  with  a  statement  made  by  the 
prisoner  before  his  execution,  assigned  the  symptoms  and  death  to 
hmcia.  But  there  is  no  proof  that  the  prisoner  had  had  any  brucia 
in  his  possession,  and  it  would  have  required  six  times  as  much 
brucia  as  of  strychnia  to  produce  the  fatal  symptoms.  On  the  other 
hand  there  was  distinct  evidence  that  the  prisoner  had  secretly  pro- 
cured, from  a  medical  friend,  three  grains  of  strychnia  shoi-tly  before 
the  first  attack  of  the  deceased  on  the  Monday  night,  and  that  he 
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had  secretly  purchased  six  grains  of  this  poison  on  the  morning  of 
Tuesday,  the  day  on  which  the  deceased  was  taken  with  the  second 
and  fatal  attack.  No  reasonable  motive  could  be  suggested  by  the 
astute  counsel  who  defended  the  prisoner — the  late  Mr.  Justice  Shee 
and  Mr.  Justice  Grove — for  his  secretly  procviring  nine  grains  of  this 
deadly  poison  from  two  different  sources  within  twenty-four  hours 
of  the  death  of  the  deceased,  nor  could  any  explanation  be  given  of 
what  had  become  of  it  !  The  prisoner  had,  therefore,  the  motive, 
the  means,  and  the  opportunity,  of  perpetrating  the  crime,  wliile 
death  by  suicide  was  wholly  inconsistent  with  the  facts. 

For  a  more  complete  history  of  the  medical  facts  in  the  memorable 
case  of  J.  P.  Cook  I  must  refer  the  reader  to  a  paper  on  Poisoning 
by  Strychnia,  'Guy's  Hospital  Reports,' October  1856  ;  'Pharm. 
Journal,'  July  1856,  p.  6  (from  the  pen  of  the  late  Jacob  Bell). 
The  most  able  legal  analysis  of  it  by  any  English  writer  which  I 
have  seen  has  been  published  by  Mr.  J.  F.  Stephens,  in  his  '  General 
Yiew  of  the  Criminal  Law  of  England, '  1863,  p.  357.  Of  the  foreign 
reports,— one  by  M.  Tardieu,  in  the  'Ann.  d'Hygiene'  for  1856, 
vol.  2,  p.  371,  and  1857,  vol.  1,  p.  132,  and  the  other  by  Professor 
Casper  in  Horn's  '  Vierteljahrsschrift  fiir  ger.  Medicin,'  &c.,  1864, 
vol.  2,  p.  1,  are  the  most  correct  in  their  medical  and  medico-legal 
details. 

Strychnia  in  organic  solids. — From  the  Vermin-killers  of  Butler 
and  Battle,  the  strychnia  may  generally  be  readily  separated  by 
means  of  alcohol,  and  procured  in  a  crystalline  form  for  the  appli- 
cation of  tests.  If  the  vermin-killer  is  coloured  with  Prussian  blue 
one  or  two  drops  of  sulphuric  acid  will  remove  the  colour,  and  the 
oxide  of  manganese  may  be  then  added.  The  colour  reactions  are 
then  as  well  marked  as  with  pure  strychnia. 

In  cases  in  which  the  poison  is  contained  in  pills  or  powders, 
having  much  organic  matter  soluble  in  alcohol,  it  will  be  advisable 
to  employ  dilute  siilphuric  acid  for  its  extraction.  It  is  a  remark- 
able fact  that  strychnia  itself  is  not  acted  on  in  the  same  degree  by 
sulphuric  acid  as  organic  matter,  or  even  as  other  j)oisonous  alka- 
loids. 
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CHAPTER  71. 

COMMON  HEMLOCK.  SYMPTOMS  AND  APPEARANCES. — CONIA. — WATER  HEM- 
LOCK.— CENANTHE  CROCATA.  iETHTTSA  CYNAPITJM.  MONKSHOOD. — SYMP- 
TOMS AND  APPEARANCES.  ACONrflNA. 

The  poisons  belonging  to  this  class  are  considered  to  affect  botli  the 
brain  and  spinal  marrow  directly,  and  the  heart  and  other  organs 
indirectly.  They  are  derived  chieiiy  from  the  vegetable  kingdom, 
and  owe  their  noxious  properties  to  the  presence  of  an  alkaloid, 
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which  admits  of  separation.  The  effects  of  the  alkaloid  are  not  only 
more  intense  than  those  of  the  vegetable  from  which  it  is  extracted, 
but  sometimes  different  in  kind.  Thus  the  vegetable  may  produce 
irritation,  and  inflammation  of  the  stomach  and  bowels,  before  the 
cerebro-spinal  symptoms  are  manifested,  while  the  alkaloid  may 
operate  on  the  brain  and  spinal  marrow  immediately  after  absorp- 
tion. Among  the  alkaloids,  conia  and  aconitina  are  the  most 
powerful.  In  some  cases  they  appear  to  act  as  spinal  poisons,  for 
they  have  caused  paralysis  or  convulsions,  while  the  intellect  has 
remained  unaffected.  Conia  operates  in  two  opposite  modes  on  the 
spinal  marrow — it  produces  a  state  analogous  to  tetanus,  or  more 
commonly  it  causes  a  complete  paralysis  of  the  muscular  system 
without  materially  aftecting  sensibility.  It  also  acts  locally  as  an 
irritant.  The  term  narcotico-irritant,  however,  is  not  appropriate 
to  this  class  of  poisons,  for  many  of  them  operate  without  causing 
stupor  or  insensibility  ;  and,  so  far  as  the  alkaloids  are  concerned 
there  is  no  marked  degree  of  irritation  on  the  stomach  or  bowels. 

_  The'  symptoms  caused  by  the  leaves  or  roots  of  the  vegetable 
poisons  are  generally  manifested  within  an  hour  ;  those  caused  by 
the  vegetable  alkaloid,  within  a  few  seconds  or  minutes.  As  a  sum- 
mary, the  symptoms  from  this  class  of  poisons  may  be  stated  to  be 
giddiness,  delirium,  coma,  paralysis  of  motion,  or  sensation,  or  both, 
with  convulsions  of  a  clonic  or  tetanic  kind.  The  pupils  of  the  eyes 
are  commonly  dilated.  Occasionally  there  is  vomiting,  and  severe 
pain  in  the  stomach  and  bowels.  The  poisons  in  the  state  of  leaves 
or  root  have  in  general  a  hot,  bitter,  numbing,  or  other  well-marked 
taste,  so  that  they  cannot  be  criminally  administered  without  ex- 
citing suspicion.  Murder  by  monkshood  has,  however,  been  per- 
petrated by  the  substitution  of  the  leaves  of  this  plant  for  other 
vegetables  at  a  meal,  and  in  one  instance  in  which  I  was  consulted 
a  child  was  destroyed  by  sipping  a  decoction  of  hemlock.  Fatal 
accidents  have  occurred  by  reason  of  persons  eating  the  roots  of  the 
cenanthe  crocata,  the  taste  of  which  they  found  palatable— the  plant 
having  been  mistaken  for  wild  celery  or  wild  parsnip. 

As  there  is  a  great  variety  in  the  effects  produced  by  this  class 
of  poisons,  so  the  appearances  in  the  bodies  of  those  who  have  been 
killed  by  them  have  been  subject  to  variation.  In  some  instances 
the  stomach  and  intestines  are  congested  or  inflamed  ;  in  others  not. 
When  the  person  has  died  under  symptoms  of  narcotism,  traces  of 
cerebral  congestion  are  occasionally  found,  and  when  the  symptoms 
have  been  those  of  asphyxia  from  paralysis  of  the  muscles  of  the 
chest,  there  has  been  congestion  of  the  heart  and  lungs.  Micro- 
scopically the  blood  is  not  altered,  but  it  is  generally  dark  and  liquid. 

A7ialysis.  —Most  of  the  cerebro-spinal  or  narcotico-irritant  poisons 
owe  their  deleterious  effects  to  the  presence  of  an  alkaloidal  principle 
BimUar  to  morphia,  and  susceptible  of  isolation  by  complex  chemical 
processes.  There  is,  however,  considerable  difticulty  in  extracting 
these  alkaloids  from  the  respective  vegetables  ;  and,  when  extracted 
the  chemical  differences  among  them,  in  respect  to  the  action  of 
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tests,  are  very  slight.  Indeed,  better  evidence  of  the  poisonous 
nature  of  a  suspected  liquid  or  extract  has  been  hitlierto  derived 
from  the  administration  of  a  portion  of  it  to  animals,  than  from  the 
application  of  chemical  tests.  In  a  medico-legal  point  of  view,  there 
are,  with  few  exceptions,  no  chemical  tests  for  these  vegetable  alka- 
loidal  poisons  in  organic  liquids  or  solids,  upon  which  reliance  can 
be  placed.  Some  pretenders  to  minute  accuracy  of  analysis  have 
applied  their  tests  to  the  isolated  alkaloid,  and  have  led  the  public 
to  believe  that  it  was  just  as  easily  tested  in  the  absorbed  state  in 
the  blood  and  soft  organs  of  the  dead  body  as  any  of  the  more  com- 
mon poisons.  Experience,  however,  shows  tliis  statement  to  be  erro- 
neous. When  the  vegetable  has  been  used,  either  in  the  shape  of 
seeds,  leaves,  berries,  or  root,  then  valuable  evidence  may  be  some- 
times procured  by  searching  with  or  without  the  aid  of  a  good 
microscope  for  the  botanical  characters  of  the  plant ;  these  parts  of 
the  plant,  from  their  indigestible  nature,  may  be  found  in  the 
vomited  matters  or  evacuations  during  life,  or  in  the  stomach  and 
bowels  after  death.  The  broken  leaves  may  be  separated  by  washing, 
as  they  are  quite  insoluble  in  water  ;  they  may  be  therefore  easily 
collected,  dried  on  mica  and  examined  by  the  microscope,  which, 
under  the  hands  of  a  skilful  botanist,  may  thus  reveal  the  nature  of 
the  poison.  This  som'ce  of  evidence  will,  however,  often  fail,  owing 
to  the  poison  having  been  taken  in  the  form  of  extract,  infusion  or 
decoction. 

Treatment. — The  treatment  of  a  case  of  cerebro-spinal  poisoning 
consists  in  promoting  early  vomiting  by  emetics,  or  in  drawing  off 
the  contents  of  the  stomach  when  this  is  possible  by  the  stomach- 
pumiD.  If  there  should  be  reason  to  suppose,  from  the  seat  of  pain, 
that  the  poison  has  descended  into  the  bowels,  then  laxative  injec- 
tions or  castor  oil  may  be  used.  Recoveries  have  taken  place  when 
the  poison  has  been  thus  removed,  even  although  symptoms  had  set 
in.  Cold  affusion,  or  stimulants,  may  occasionally  be  required  ;  the 
patient,  if  inclined  to  sleep,  should  always  be  kept  roused.  There 
is  no  certain  chemical  antidote  to  any  of  these  poisons.  Tannic  acid 
precipitates  all  the  alkaloids  ;  hence  it  has  been  strongly  recom- 
mended as  an  antidote.  No  injury  can  follow  its  exhibition  ;  and  a 
decoction  of  black  tea  will  be  a  good  substitute  for  oak-bark  or  galls. 
With  respect  to  electricity,  Ducros  found  that  the  negative  ciu-rent 
was  beneficial  to  animals  poisoned  with  strychnia  or  brucia  ;  while 
the  positive  current  produced  convulsions,  and  accelerated  death. 
(Canstatt,  '  Jahreabericht,'  1844,  vol.  5,  p.  297.)  M.  Bouchardat 
advises  the  antidotal  use  of  a  solution  of  iodine  in  iodide  of  potas- 
sium, the  proportions  being  tlu'ee  grains  of  iodine,  and  six  grains  of 
iodide  of  potassium,  to  sixteen  ounces  of  water.  Half  a  wineglass- 
f  ul  of  this  solution  should  bo  administered  occasionally,  and  vomiting 
promoted  in  order  to  eject  the  compoiind  formed.  This  antidote  is 
supposed  to  operate  by  forming  an  insoluble  compound  with  the  alka- 
loid, except  in  the  case  of  digitaline.  (Bouchardat,  '  Annuaire  de 
The'rapeutique,'  1847,  p.  301.)  Dr.  Garrod  recommends,  asaneflica- 
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cious  remedy  in  the  early  stage  of  this  form  of  poisoning,  the  free 
use  of  animal  charcoal.  ('Med.  Times  and  Gaz.'  Dec.  5,  1857,  p. 
590. )  There  is  no  doubt  that  animal  charcoal  has  a  tendency  to 
remove  alkaloids  from  liquids.  It  has  thus  been  found  to  precipi- 
tate strychnia,  and  it  is  equally  efficacious  with  atropia  and  aconi- 
tina.  When,  however,  the  poison  is  already  in  the  blood,  this  and 
otlier  suggested  antidotes  would  be  of  no  avail.  If  the  poison  has 
been  taken  in  the  form  of  shces  of  root,  as  in  the  case  of  aconite,  it 
is  not  easy  to  perceive  how  any  antidote  in  the  stomach  coiild  arrest 
or  prevent  the  effects  of  the  poison  in  the  blood.  In  a  case  in  which 
I  was  consulted,  the  slices  of  the  roots  of  aconite  were  found  un- 
changed in  the  stomach  after  death  ;  the  poison  had  been  imbibed 
from  their  surface  by  the  absorbents  of  the  mucous  membrane  of  the 
stomach.  Animal  charcoal,  however,  is  so  far  a  safe  remedy  :  it  can 
do  no  injury,  and  it  may  act  beneficially  by  partially  j^recipitating 
the  alkaloid  if  dissolved,  or  by  enveloping  it  and  sheathing  the 
coats  of  the  stomach  from  its  operation,  if  contained  in  the  roots, 
leaves,  or  seeds  of  the  plant.  The  removal  of  the  poison  either  by 
emetics  and  purgatives,,  or  by  the  stomach-pump,  must,  however, 
in  all  cases  be  the  primary  object  of  treatment. 

COMMON  OR  SPOTTED  HEMLOCK  (CONIUM  MACULATUM). 

This  is  a  well-known  hedge  plant,  which  grows  abundantly  in 
most  parts  of  Great  Britain.  Its  effects  on  man  and  animals  prove 
that  it  possesses  active  poisonous  properties  which  reside  in  the 
seeds,  leaves,  and  roots,  and  maybe  extracted  by  water.  Its  energy 
varies,  probably  according  to  season  and  locality.  The  effects  pro- 
duced by  hemlock  have  not  been  uniform.  In  some  instances  there 
have  been  stupor,  coma,  and  slight  convulsions,  wliile  in  other 
cases  the  action  of  the  poison  has  been  chiefly  manifested  on  the 
spinal  marrow — i.e.  it  has  produced  paralysis  of  the  musc\;lar  system. 

Symptoms  and  appearances.— In  a  series  of  cases  quoted  by  Orfila, 
several  soldiers  partook  of  hemlock  in  soup.  Soon  afterwards  thev 
all  appeared  to.be  intoxicated.  One,  who  had  partaken  of  the  soup 
rather  freely,  became  in  less  than  two  hours  senseless  ;  he  breathed 
with  difficulty  ;  his  pulse  was  hard,  small,  and  slow;  surface  cold;  and 
his  face  livid,  like  that  of  a  person  who  had  undergone  strangulation. 
Emetics  were  administered,  with  temporary  relief,  but  he  became 
again  unconscious,  lost  the  power  of  speaking,  and  died  in  three 
hours  after  partaking  of  the  soup.  On  inspection,  the  stomach  was 
found  half  filled  with  a  quantity  of  pulpy  matter,  and  there  were 
some  red  spots  on  the  mucous  membrane,  neai-  the  intestinal  end.  The 
vessels  of  the  brain  were  gorged  with  blood,  which  was  quite  liquid 
(Op.  cit.  4eme  edition,  vol.  2,  p.  427.)  In  this  case  the  operation 
of  the  poison  was  chiefly  manifested  on  the  brain.  Dr.  J.  H.  Bennett 
met  with  a  case  which  illustrates  the  other  mode  of  action.  A  man 
ate  a  large  quantity  of  hemlock-plant  by  mistake  for  parsley.  In 
from  fifteen  to  twenty  minutes  there  was  loss  of  power  in  the  iower 
extremities ;  but  he  apparently  suffered  no  pain.    In  walkino-  he 
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staggered  as  if  he  was  drunk  ;  at  length  his  limbs  refused  to  support 
him,  and  he  fell.  On  being  raised,  his  legs  dragged  after  him,  and, 
when  liis  arms  were  lifted,  they  fell  like  inert  masses,  and  remained 
immovable.  There  Avas  perfect  paralysis  of  the  upper  and  lower 
limbs  within  two  hours  after  he  had  taken  the  poison.  There  was  loss 
of  power  of  swallowing,  and  a  partial  paralysis  of  sensation,  but  there 
were  no  convulsions,  only  slight  occasional  motions  of  the  left  leg  ; 
the  pupils  were  fixed.  Three  hours  after  eating  the  hemlock,  the 
respiratory  movements  had  ceased.  Death  took  place  in  three  hours 
and  a  quarter  ;  it  was  evidently  caused  by  gradual  asphyxia  from 
paralysis  of  the  muscles  of  respiration,  but  the  intellect  was  perfectly 
clear  until  shortly  before  death.  On  inspection,  there  was  slight 
serous  efiiision  beneath  the  arachnoid  membrane.  The  substance  of 
the  brain  was  soft ;  on  section  there  were  numerous  bloody  points, 
but  the  organ  was  otherwise  healthy.  The  lungs  were  gorged  with 
darkfluid  blood ;  the  heart  was  softandflabby.  Tne  stomach  contained 
a  green-coloured  pulpy  mass  resembling  parsley.  The  mucous  coat 
was  much  congested,  especially  at  its  greater  end.  Here  there  were 
numerous  extravasations  of  dark  blood  below  the  membrane,  over  a 
space  of  about  the  size  of  the  hand.  The  intestines  were  healthy, 
here  and  there  presenting  patches  of  congestion  in  the  mucous  coat. 
The  blood  throughout  the  body  was  fluid  and  of  a  dark  colour.  A 
portion  of  the  green  vegetable  pulp  was  identified  by  Sir  R.  Clu-isti- 
son  as  part  of  the  leaves  of  the  Coninm  maculatum.  Some  of  the 
leaves  bruised  in  a  mortar,  with  a  solution  of  potash,  gave  out  the 
peculiar  odour  of  the  alkaloidal  principle  Conia.  ('  Ed.  Med.  and 
Surg.  Jour.'  July  1845,  p.  169.) 

Dr.  Skinner  had  an  opportunity  of  observing  the  effects  produced 
by  hemlock  on  five  cliildren,  varying  from  five  to  eight  years  of  age. 
('Liverpool  Med.  Chir.  Jour.'  July  1858.)  The  symptoms  were 
dryness,  with  a  feeling  of  constriction  in  the  throat,  headache,  dis- 
position to  sleep,  pupils  dilated,  pulse  small  and  weak,  the  impulse 
of  the  heart  weak,  breathing  slackened,  a  general  paralysis  of  all 
the  voluntary,  and  ultimately  of  all  the  involuntary  muscles,  the 
power  of  swallowing  being  the  first,  and  of  breathing  the  last,  to 
fail.  At  the  time  of  the  general  paralysis  coming  on,  there  was  more 
or  less  coma  with  foaming  at  the  mouth,  and  death  appeared  to  be 
the  result  of  coma.  In  two  of  the  cases,  the  brain  was  the  first 
organ  affected,  and  the  paralysis  of  the  legs  never  appeared,  as  the 
children  ran  home,  comiilained  of  sleepiness  and  desired  to  be  put 
to  bed. 

In  a  case  which  occurred  to  myself,  wliich  was  the  subject  of  a 
trial  for  murder  (Beg.  v.  Bowyer,  Ipswich  Summer  Assizes,  1848), 
the  child  died  in  one  hour,  after  swallowing  part  of  a  teacupful  of  a 
decoction  of  hemlock,  alleged  to  have  been  administered  by  the 
mother.  The  child  sipped  the  decoction  until  it  lost  the  power  of 
holding  the  cup  ;  it  became  insensible  and  paralysed,  and  died  in 
the  chair  in  a  sitting  posture.  There  were  no  morbid  appearances, 
and  no  hemlock  leaves  were  found  in  the  body,  these  haAdng  sub- 
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a.  Seed  of  hemlock,  natural 
size. 

6.  The  same,  magnified  20 

diameters. 
c.  Group  of  seeds. 


sided  in  the  ciip,  and  being  left  in  the  dregs.  The  child  had  been 
poisoned  by  the  upper  stratum  of  clear  liquid,  and  the  I'esidue  had 
been  tlu'own  away.  The  mother  was  acquit- 
ted for  want  of  proof  of  criminality,  the 
death  of  the  cliild  having  taken  place  in  se- 
crecy. 

Analysis. — Hemlock  is  known  from  most 
other  plants,  which  resemble  it  by  its  large, 
round,  smooth  stem,  with  dark,  purple 
spots.  The  leaves  are  of  a  dark-green  colour, 
and  smooth  and  shining.  Every  j)ortion  of 
the  plant  has  a  peculiar  and  disagreeable 
smell  when  bruised,  resembling  cat's  urine  ; 
an  odour  is  brought  out  when  the  stem, 
leaves,  or  seeds,  are  rubbed  with  a  solution 
of  caustic  potash,  which  has  been  compared 
by  some  to  the  odour  of  mice.  The  seeds 
of  hemlock  (iig.  77)  are  peculiar  in  their 
form,  and  are  easily  distinguished  from  the 
seeds  of  parsley  and  of  other  umbelliferous 
plants.  A  person  may  be  poisoned  by  a  de- 
coction of  leaves  of  hemlock,  and  no  leaves  be  found  in  the  stomach 
or  bowels  (case  of  Bowyer,  supra).  In  this  case  the  stomach  had  been 
emptied  and  the  contents  lost 
before  it  was  sent  to  me  !  No 
trace  of  conia  was  found.  The 
prisoner  first  gathered  the  An- 
thriscus  sylvestris  by  mistake  for 
Conium  maadatum,  but  it  was 
proved  that  she  had  afterwards 
gathered  the  leaves  of  hemlock. 
A  leaf  of  each  of  these  plants 
was  copied  by  photograjjliy, 
and  produced  as  evidence  in 
Court. 

As  the  determination  of  the 
presence  of  fragments  of  leaves 
in  poisoned  liquids,  or  in  the 
contents  of  a  stomach,  may  be 
of  importance  as  evidence,  we 
subjoin  an  illustration  of  hem- 
lock-leaves, engraved  from  a 
photograph  of  the  living  plant 
(fig.  78).  The  appearance  and 
smell  of  the  leaves,  either  when 
bruised  or  when  rubbed  with  a 
solution  of  potash,  will  greatly 
aid  a  medical  witness  in  forming  a  judgment,  as  there  are  many 
umbel  liferce  which  bear  a  close  resemblance  to  hemlock  in  the  form 
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of  their  leaves.  Among  these,  however,  it  is  impossible  to  rank 
common  parsley  (fig.  79).   It  is  hardly  credible  that  a  mistake  of 

this    kind  should  be 
79.  made,    yet  through 

carelessness  and  igno- 
rance accidents  have 
occurred.   In  August 
18G4  a  lady  and  two  of 
her  children,  residing 
in  the  neighbourhood 
of    Liverpool,  were 
seized  with  symptoms 
of  poisoning  soon  after 
dinner.    The  medical 
gentlemen   who  Avere 
called  in  examined  the 
remains  of  some  soup 
which  had  been  eaten 
for  dinner,  and  they 
detected  fragments  of 
the  leaves  of  hemlock 
amongst  the  herbs  which  had  been  used,  by  mistake  for  parsley, 
to  flavour  the  soup.    Under  treatment,  the  symptoms  abated  in  a 
few  hours,  but .  these  persons  did  not  entu'ely  re- 
cover until  after  two  or  three  days.    It  turned  out 
that  the  hemlock  had  been  gathered  in  a  garden 
belonging  to  the  family,  where  it  was  growing  side 
by  side  with  parsley.    As  the  parsley  was  raised 
from  seed,  it  is  probable  that  hemlock-seed  had 
been  accidentally  mixed  with  it  by  the  seedsman, 
and  thus  the  accident  had  occurred.    We  sub- 
join an  illustration  from   a  photograph   of  a 
leaf  of  parsley  ;  also  an  illustration  of  the  seeds, 
Seeds  of  garden  pars-  jjy  -which  the  difi'erences  between  hemlock  and 
Natural  siae.      parsley  wiU  be  at  once  apparent  (figs.  78  and 

b.  Magnified.  80). 


Leaves  of  garden  parsley,  from  a  photograph. 
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CONIA. 

The  alkaloid  of  hemlock  is  known  under  the  names  of  conia, 
conein,  conicine,  and  conicina.  It  is  a  volatile  liquid  like  nicotina. 
It  has  a  pale  yellow  colour,  but  is  slowly  darkened  by  exposure  to 
air.  It  consists,  like  prussic  acid  and  nicotina,  of  carbon,  hydrogen, 
and  nitrogen,  without  any  oxygen.  Its  specific  gi'avity  is  0-80.  It 
has  the  powerful  pungent  odour  of  hemlock,  with  a  bitter  and  in- 
tensely acrid  taste  ;  it  is  irritating  to  the  skin.  It  is  transparent, 
«)ily-looking,  and  floats  on  water,  in  which  it  is  not  very  soluble. 
It  combines  with  diluted  acids  to  form  poisonous  salts.  It  exists  in 
all  parts  of  the  plant,  but  an  alcoholic  extract  of  the  seeds  yields 
the  largest  quantity.    The  proportion  of  conia  in  the  plant  probably 
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varies  at  diflferent  seasons  of  the  year — a  fact  which  will  accoiint  for 
the  root  having  been  occasionally  eaten  with  impunity. 

The  common  Extract  of  hemlock,  which  owes  its  properties  to 
this  alkaloid,  is  liable  to  vary  much  in  strength,  according  to  the 
mode  in  which  it  has  been  prepared  ;  when  over-heated,  there  is  a 
great  loss  of  conia.  The  presence  of  this  alkaloid  in  the  extract 
may  be  readily  determined  by  triturating  it  with  caustic  potash;  if 
present,  it  is  immediately  set  free,  and  may  be  recognized  by  its 
peculiar  odour,  resembling  the  smell  of  mice. 

Sir  R.  Cliristison's  experiments  prove  that  conia,  whether  free 
or  combined,  is  a  potent  poison.  It  produces,  according  to  him, 
general  palsy  without  insensibility,  and  with  shght  occasional 
twitches  only  of  the  limbs  of  the  animal.  (Op.  cit.  p.  855.)  The 
heart  was  not  affected  by  the  poison,  as  this  organ  pulsated  even 
after  other  signs  of  life  had  ceased.  Death  appeared  to  be  due  to 
asphyxia,  from  the  general  paralysis  of  the  respiratory  muscles.  A 
single  drop  of  conia,  applied  to  the  eye  of  a  rabbit,  killed  it  in  nine 
minutes  ;  and  three  drops  killed  a  strong  cat  in  a  minute  and  a  half. 
The  more  recent  observations  of  M.  Verigo  confirm  Sir  R.  Christi- 
son's  views,  and  show  that  conia  does  not  act  on  the  brain,  or  only 
in  a  slight  degree.  Its  chief  action  is  in  the  motor  fibres  of  the 
spinal  cord.  In  mammals  large  doses  produce  convulsions,  while 
small  doses  produce  paralysis  of  the  extremities.  It  has  no  action 
on  the  heart  or  pulse,  and  there  is  no  apparent  change  caused  by  it 
in  the  blood  corpuscles.    ('  Lancet,'  1871,  vol.  1,  p.  834.) 

The  effects  of  this  alkaloid  have  been  more  recently  observed  by 
Dr.  Van  Praag.  (Reil's  'Journal  fiir  Toxikologie,'  1  h.  1856,  p. 
1. )  He  found  it  to  accelerate  respiration,  to  produce  tetanic  spasms, 
and  an  incurvated  state  of  the  limbs  and  feet,  with  emprosthotonos  ; 
before  the  cramps  set  in,  there  was  a  tremulous  motion  of  aU  parts  of 
the  body.  The  symptoms  of  general  paralysis  preceding  the  spasms, 
were  manifested  by  the  unsteady  gait,  the  difficulty  of  standing-,  the 
droopmg  of  the  head,  and  the  falling  together  of  the  knees.  "  The 
senses  and  sensibility  of  the  skin  were  not  materially  affected.  The 
pupils  were  dilated  and  insensible.  In  some  instances  the  brain 
was  affected,  but  only  slightly,  the  stupor  or  tendency  to  sleep  was 
but  slight  and  the  animal  was  easily  roused.  Vomitint^  or  a  dis- 
position to  vomit  manifested  itself  in  a  few  instances.  On  inspection 
the  brain  and  its  membranes  were  found  congested,  the  heart  some- 
times full,  at  other  times  its  right  cavities  were  empty  The  blood 
was  dark  and  liquid.  The  experiments  of  Orfila  show  that  an 
anmial,  to  which  this  alkaloid  had  been  given,  suddenly  became 
powerless  and  fell  ;  there  were  very  slight  convulsive  motions  in 
the  limbs,  without  opisthotonos,  lasting  for  about  a  minute  •  the 
animal  then  appeared  to  be  in  a  collapsed  state,  and  died  in'  five 

d^Hyg^'is.&^voTl?)'"'"  ISSl'  P-         and  'Ann. 

Amdysis.-  Conia  resembles  nicotinaand  ammonia  in  its  liouiditv 
volatile  reaction,  and  in  some  of  its  chemical  properties.    It  is  a 
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liquid  of  oily  consistency,  of  a  pale  yellow  colour,  powerfully  alka- 
line, and  has,  wlien  its  vapour  is  diluted,  a  smell  resembling  that  of 
mice,  and  an  acrid  bitter  taste.  It  gives  a  volatile  greasy  stain  to 
paper,  and  burns  with  a  yellow  flame  and  thick  smoke.  1.  It  is  not 
coloured  or  aflfected  by  nitric,  sulphuric,  or  hydrochloric  acid  ;  the 
last-mentioned  acid  produces  with  it  dense  white  fumes  of  hydro- 
chlorate  of  conia,  and  on  heating  the  mixture  this  salt  remains  in 
prismatic  crystals.  2.  It  is  not  readily  dissolved  by  water,  but 
floats  on  it  in  oily  globules.  3.  It  is  soluble  in  alcohol  and  ether, 
and  this  last-mentioned  liquid  removes  it  froiu  its  aqueous  solution. 
4.  It  gives  a  white  precipitate  with  corrosive  sublimate,  and  ayeUow 
precipitate  with  arsenio-nitrate  of  silver.  5 .  It  precipitates  brown 
oxide  of  silver  from  the  nitrate  ;  this  is  not  dissolved  by  an  excess, 
but  the  oxide  is  blackened  and  reduced.  G.  Iodine  water  gives  a 
reddish  brown  precipitate,  which  is  redissolved  ;  an  excess  of  iodine 
water  causes  a  yellowish  jprecipitate .  7-  It  gives  a  yellow  crystalline 
precipitate  with  chloride  of  gold,  but  no  precipitate  with  chloiide 
of  platinum.  8.  Tannic  acid  precipitates  it  of  a  dingy  white.  9. 
Gallic  acid  gives  no  precipitate,  but  slowly  acquires  a  yelloAvish 
colour.  Its  odour  and  insolubility  in  water,  as  well  as  several  of 
the  characters  above-mentioned,  serve  to  distinguish  it  from  nicotina 
and  ammonia,  but  it  may  be  readily  separated  from  ammonia  by 
the  chloriodide  of  potassium  and  mercury,  which  precipitates  it 
even  more  completely  than  tannic  acid.  It  discharges  the  colour  of 
a  solution  of  permanganate  of  potash  more  rapidly  than  ammonia, 
but  more  slowly  than  nicotina. 

Organic  mixtures. — The  process  described  for  nicotina  at  p.  84, 
wiU  be  found  eiJectual  for  the  separation  of  this  alkaloid  from  the 
contents  of  the  stomach.  It  is  easily  separated  by  ether  from  its 
watery  solution  ;  and,  on  the  addition  of  j)otash,  the  peculiar  odour 
of  conia  is  at  once  perceptible. 

The  reactions  produced  by  tests  on  small  quantities  of  an  organic 
extract  should  be  distrusted,  unless  there  is  strong  corroborative 
evidence  of  the  action  of  the  poison  on  the  body  from  the  symptoms. 
As  in  reference  to  strychnia,  veratria,  and  other  alkaloids,  an  in- 
cautious operator  may  readily  come  to  the  conclusion  that  he  has 
found  '  traces,'  and  ascribe  death  to  the  poison.  The  following  case 
occurred  in  Germany  a  few  years  since.  A  man  died  very  suddenly, 
i.e.  in  two  hours  and  a  half  after  going  to  bed,  and  it  was  alleged 
that  his  wife  had  poisoned  him.  The  persons  commissioned  to  make 
the  analysis,  deposed  that  they  had  found  traces  of  conia  in  the 
stomach,  intestines,  and  kidneys,  and  they  came  to  the  conclusion 
that  the  man  had  died  from  the  effects  of  hemlock,  wliich  implicated 
his  wife  in  a  charge  of  murder.  Some  doubt  appears  to  have  arisen 
in  the  minds  of  the  authorities  on  this  point,  and  they  submitted 
three  questions  for  the  consideration  of  a  Medical  College.  _  1.  Is 
there  reason  to  believe  that  conia  has  really  been  found  in  the 
body  of  deceased  1  2.  If  existing  in  the  body,  may  it  have  been 
spontaneously  produced,  or  does  it  show  administration  from  vdth- 
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out  ?  Does  its  detection  in  the  body  incontestably  prove  that  the 
deceased  died  from  poisoning  by  conia  or  hemlock  'I  3,  Is  it  im- 
probable that  deceased  poisoned  himself  with  hemlock  ?  The  College 
decided  that  there  was  not  sufficient  evidence  to  show  that  death 
had  been  caused  by  hemlock.  The  matter  was  then  referred  to 
Mitscherlich  and  Casper,  of  Berlin,  and  they  found  that  the  chemical 
processes  pursued  failed  to  detect  conia  in  the  body — that  there  was 
nothing  to  indicate  that  deceased  had  taken  hemlock  or  conia  in  any 
form,  and  that  the  state  of  the  windpipe  sufficiently  accounted  for 
the  sudden  death  of  deceased.  He  had  eaten  and  drunk  freely, 
had  vomited  after  going  to  bed  ;  and  a  portion  of  the  food  had  entered 
the  trachea  and  had  suffocated  him  !  "  (See  Casper's  '  Viertelialirs- 
schrift,'  1859,  p.  194.) 

"VVATEB-HEMLOCK  (CICUTA  VIROSA). 

The  Water-Hemlock  or  Cowhane  (Hooker)  has  given  rise  to  several 
fatal  accidents — its  roots  having  been  mistaken  for  parsnips.  The 
whole  of  the  plant  is  poisonous  ;  but  the  roots  are  the  most  active, 
especially  when  gathered  early  or  late  in  the  year. 

Symptoms  and  effects. — The  symp  corns  produced  by  the  roots 
are  giddiness,  dimness  of  sight,  headache,  and  difficulty  of  breathing. 
There  is  burning  pain  in  the  stomach,  with  vomiting,  and  these 
symptoms  are  accompanied  by  heat  and  dryness  of  the  throat. 
Convulsions  have  been  observed  to  precede  death.  In  the  cases  of 
three  children  who  died  in  convulsions  from  this  poison,  Mertzdorff 
found  an  injected  state  of  the  mucous  membrane  of  the  stomach, 
with,  redness  of  the  air-passages,  as  well  as  of  the  cardia  and  pylorus '; 
the  vessels  of  the  brain  and  the  sinuses  were  filled  with  dark  liquid 
blood.  (Wibmer,  Cicuta,  119.)  In  a  fatal  case  which  occurred 
to  Wepfer,  the  patient,  a  man,  set.  20,  who  had  eaten  a  large  quan- 
tity of  the  7vot,  was  found  with  his  face  swollen  and  his  eyes  pro- 
jecting. He  breathed  with  great  difficulty,  and  foamed  at  the 
mouth.  He  was  seized  with  a  severe  epileptic  fit  ;  his  limbs 
assumed  a  tetanic  stiffness,  and  there  was  spasmodic  breathing. 
He  was  quite  unconscious,  and  speedily  died.  The  only  marked 
appearances  were  fluidity  of  the  blood,  and  patches  of  redness  on 
the  mucous  membrane  of  the  stomach.    (Wibmer,  Loc.  cit.) 

Dr.  Badgely  communicated  some  cases  of  poisoning  by  this  plant 
to  the  '  Montreal  Medical  Gazette  '  (June  1844).  Four  children,  be- 
tween five  and  seven  years  of  age,  ate  the  roots  of  water-hemlock 
by  mistake  for  parsnips.  Within  half  an  hour  they  were  all  seized 
with  extreme  nausea,  burning  pain  at  the  pit  of  the  stomach  and 
colicky  pams  m  the  bowels  ;  they  all  complained,  on  reaching  their 
homes,  of  sickness,  for  which  warm  milk  was  administered  to  them 
Efforts  to  vomit  were  induced  ;  in  one,  there  was  full  vomitino-  but 
m  the  other  three  nothing  was  ejected  from  the  stomach,  Theljains 
gradually  increased  in  two  of  them  ;  and,  in  the  space  of  about  two 
hours  from  the  time  of  their  eating  the  roots,  they  were  labourin<> 
under  complete  coma,  with  tetanic  convulsions- the  jaws  were  rigidly 
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fixed,  there  was  deep  stertor,  and  the  whole  of  the  face  was  puffed  and 
bloated,  having  precisely  the  appearance  of  the  head  of  a  person  who 
had  been  for  some  hours  under  water  ;  pulse  intermitting,  some- 
times imperceptible.  Emetics  were  exhibited,  but  without  effect ; 
and  injections  of  castor-oil  and  oil  of  turpentine  were  employed 
with  great  relief.  The  child  who  had  eaten  most  sparingly  had 
taken  warm  milk,  and  had  vomited  freely.  One  died  in  three 
hours  ;  the  others  recovered. 

A  girl,  set.  8,  who  had  eaten  this  plant,  was  found  lying  quite 
insensible.  Her  respiration  was  feeble,  and  rattling  ;  the  pulse  soft, 
small,  and  scarcely  perceptible  ;  the  pupils  were  dilated  and  fixed ;  the 
face  pallid;  limbs  flaccid  ;  abdomen  distended ;  and  there  was  general 
coldness  of  the  surface,  with  an  entire  loss  of  the  power  of  swallowing. 
Stimulating  embrocations  and  cataplasms  were  applied,  and  after 
some  hours  the  pupils  contracted  ;  the  body  became  warm  ;  the 
breathing  easier  ;  but  there  were  involuntary  movements  of  the 
limbs.  There  was  a  slight  return  of  consciousness  and  the  power  of 
speaking,  but  the  difficulty  of  swallowing  continued  ;  and  the  patient 
died  in  about  sixteen  hours.  (Dr.  Schlesier  in  Canstatt's  '  Jaliresb.' 
1844,  p.  229.) 

A  man  ate  a  portion  of  the  root  of  this  plant  in  a  cooked  state. 

It  had  a  sweetish  taste,  and  was  of  the  colour  of  a  parsnip.  Half 

an  hour  after  his  dinner  he  felt  giddiness  and  great  dryness  of  the 

throat.    He  walked  home  with  great  difiiculty,  his  legs  being  very 

unsteady,  and  all  surrounding  objects  appeared  to  him  as  if  they 

were  advancing  or  receding.    In  about  an  hour  and  a  half  the  legs 

were  paralysed — the  arms  numbed,  and  their  movements  weak  ;  the 

face  was  anxious  and  flushed,  and  he  had  an  apprehension  of  death. 

The  skin  was  warm  and  dry — the  pulse  90.    An  emetic  was  given. 

In  two  hours  he  was  able  to  stand,  and  with  difiiculty  walked  across 

the  room.     He  passed  much  urine,  and  had  hallucinations.  In 

seven  hours  the  legs  were  cold,  pupils  dilated,  skin  and  throat  dry, 

with  occasional  delirium.    There  was  no  purging.    In  two  days  he 

recovered.  ('  Lancet,'  1871,  vol.  2,  p.  396.)  In  the  '  Pharmaceutical 

Journal'  for  June  1872,  p.  1063,  two  fatal  cases  are  reported  to 

have  occurred  at  Chester.    The  boys  ate  the 

Fig.  81.  roots,    supposing  them  to   be   wild  celery. 

Symptoms  of  poisoning  soon  came  on.  They 

3l  suffered  from  severe  convulsions  with  trismus 

Cf^^   (lock-jaw)  before  death. 

Analysis. — There  are  no  means  of  identify- 

CvJifi/l   ing  this  plant  except  by  the  determination  of 

— ^    its  botanical  characters.    It  grows  abundantly 

on  the  borders  of  ditches,  ponds,  and  streams. 
Seeds  otcicutavu'osa,  mag-  tj     j.        •    n  •  i  •     i     i  -in 

nifled  (Lindley).       Its  stem  IS  thicJf,  round,  sjDaringly  branched, 

and  often  attains  four  feet  in  height.    At  the 

lower  part  it  is  large,  hollow,  and  divided  by  transverse  partitions 

into  large  cells.    The  leaves  are  large,  pinnated,  and  serr<ated  ;  they 

have  the  taste  of  parsley.    The  root,  which  has  a  strong  disagreeable 
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smell  and  an  acrid  taste,  is  thick,  short,  hollow,  and  has  numerous 
fibres  at  the  joints.  The  nature  of  the  poisonous  principle  is  un- 
knoATO. 

The  OiCTJTA  Macux,ata  is  possessed  of  equally  virulent  proper- 
ties. Many  fatal  cases  have  occurred  in  the  United  States  from  the 
root  having  been  eaten  by  mistake. 

HEMLOCK  "WATEE-DROPWORT  ((ENANTHE  CROCATa). 

This  umbelliferous  plant  grows  on  the  banks  of  rivers,  streams, 
and  ditches.  It  is  one  of  the  most  poisonous  of  the  order,  and  it  is 
considered  to  be  one  of  the  most  virulent  of  English  vegetable 
poisons.  It  is  found  growing  abundantly  in  various  parts  of  Eng- 
land and  in  the  south  of  Ireland.  Dr.  Pickells  has  collected  thirty 
cases  of  death  from  the  eating  of  the  root  ;  the  quantity  taken  in 
one  instance  did  not  exceed  the  top  of  the  finger  in  size  The 
symptoms  were  insensibility,  tetanus,  delirium,  and  insanity.  Sir  R. 
Christison  considers  that  this  plant,  as  it  grows  in  Scotland,  is  not 
poisonous  :  but  there  appears  to  be  no  doubt,  from  various  recorded 
cases,  that,  as  it  grows  in  England,  Wales,  and  Ireland,  it  is  endowed 
with  highly  noxious  properties. 

Symptoms  and  appearances.— A  set  of  cases  of  poisoning  by  the 
oenanthe  was  commmiicated  to  the  '  Medical  Gazette '  (vol.  34,  p. 
288),  by  Dr.  Bossey.    A  number  of  convicts,  while  engaged  at  work, 
at  Woolwich,  ate  the  leaves  and  roots  of  the  oenanthe.     In  about 
twenty  minutes,  one  man,  without  any  apparent  warning,  fell  down 
m  strong  convulsions,  which  soon  ceased,  but  left  a  wild  expression 
on  his  countenance.    Soon  afterwards,  as  many  as  nine  fell  into  a 
state  of  convulsion  and  insensibility.     The  face  of  the  man  first 
seized  became  bloated  and  livid ;  there  was  a  bloody  foam  about 
the  mouth  and  nostrils  ;  the  breathing  was  stertorous  and  convtil- 
sive  ;  there  was  great  prostration  of  strength,  and  insensibility  :  he 
died  in  five  miniotes  after  the  symptoms  had  set  in.    A  second  died 
under  similar  symptoms  in  a  quarter  of  an  hour,  although  the  stom- 
ach-pump was  used,  and  some  leaves  were  extracted  with  the  fluids 
A  third,  who  had  assisted  in  carrying  the  two  former,  was  himself 
seized  with  convulsions,  and  died  in  about  an  hour  ;  and  soon  after 
him,  a  fourth  died,  in  spite  of  the  most  energetic  remedial  treat- 
ment by  cold  afiusion,  emetics,  stimulants,  stimulating  friction  as 
well  as  the  use  of  the  stomach-pump.    Two  other  cases  proved 
fatal— the  one  m  nine  days,  and  the  other  in  eleven  ;  and  in  these 
two  cases  there  was  irritation  of  the  alimentary  canal      On  in 
specting  the  bodies  of  those  who  died  quickly,  there  was  congestion 
of  the  cerebral  vessels  ;  and,  in  one  instance,  a  layer  of  extravasated 
blood  was  found  beneath  the  inner  membrane  (pia  mater)     In  the 
first  case,  which  proved  most  quickly  fatal,  the  cerebral  vessels  were 
not  congested     The  pharynx  and  gullet  had  a  white  appearance 
and  contained  some  mucus,  with  portions  of  the  root.    The  lining 
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membrane  of  the  windpipe  and  air-tubes  was  intensely  injected 
with  dark  blood.  The  lungs  were  gorged  with  fluid  blood.  The 
blood  in  the  heart  was  very  black  and  fluid.  The  stomach  and  in- 
testines were  externally  of  a  i^ink  colour  ;  the  cavity  of  the  stomach 
was  lined  with  a  thick  viscid  mucus,  containing  portions  of  the  root. 
The  mucous  membrane  was  much  corrugated,  and  the  follicles  were 
particularly  enlarged.  Similar  appearances  Avere  met  with  in  alL 
In  the  two  protracted  cases,  the  mucous  membrane  of  the  stomach 
and  bowels  was  softened  and  thickened.  It  had  a  pink  colour  ex- 
ternally, but  no  red  appearance  internally.  The  vessels  of  the  brain 
were  congested.  In  the  other  convicts  who  partook  of  the  roots, 
the  symptoms  were  not  so  severe.  Under  the  free  use  of  purgatives, 
a  considerable  quantity  of  the  root  was  discharged,  and  in  a  few 
days  the  men  recovered.  These  cases  show  that  the  cenanthe  is  a 
powerful  poison.  It  destroys  life  with  even  greater  rapidity  than 
arsenic  ;  for  it  here  i^roved  fatal  to  a  strong  healthy  man  in  less  than 
otie  hour.  Chemists  have  not  yet  ascertained  on  what  principle  its 
active  properties  depend,  but  they  appear  to  reside  chiefly  in  the 
root. 

In  March  1846,  Dr.  linger  met  with  the  following  cases.  A 
woman  dug  up  some  roots  which  she  supposed  to  be  parsnips. 
They  were  dressed  for  dinner  as  usual  in  an  earthen  pot  in  Avhich 
her  food  was  commonly  prepared.  The  woman,  as  well  as  her  hus- 
band and  two  children,  partook  of  them.  Dr.  linger  was  suddenly 
called  to  see  them  in  the  evening,  and  found  them  apparently 
labouring  under  ddirium  tremens.  They  were  in  constant  motion, 
talking  incessantly,  without  knowing  what  they  said,  and  fancying 
they  saw  objects  which  had  no  existence.  They  fought  with  each 
other,  and  were  occasionally  attacked  with  fits  of  convulsive  laughter. 
The  countenance  was  pale,  the  pupil  dUated,  the  look  vague,  tongue 
clean,  moist  and  tremulous  ;  and  the  pulse,  which,  owing  to  the 
incessant  motion,  was  felt  with  great  difliculty,  appeared  smaller, 
weaker,  and  slower  than  natural.  The  patients  rejected  ever3-thing 
that  was  ofi"ered  to  them,  and  were  obliged  to  be  restrained  by  force. 
A  neighbour  who  had  eaten  a  small  portion  of  the  roots,  suftered 
from  giddiness  and  general  uneasiness  ;  she  was,  however,  per- 
fectly conscious,  and  refused  to  take  any  remedy.  Emetics  led 
ultimately  to  the  rejection  from  the  stomach  of  a  large  quantity  of 
the  undigested  root.  After  this,  the  symptoms  abated  ;  and  the 
next  morning,  with  the  exception  of  a  sense  of  weight  in  the  head, 
they  had  all  recovered.  It  is  remarkable  that  there  was  no  pm-ging. 
('Gaz.  des  Hopitaux,'  Sept.  19,  184G.) 

The  root  is  considered  to  be  the  most  active  part  of  the  plant  ; 
it  is  of  a  yellowish-white  colour,  and  not  unpleasant  to  the  taste. 
A  very  small  portion  of  it,  iinless  speedily  ejected  from  the  stomach, 
will  suflice  to  destroy  life.  The  symptoms  have  been  occasionally 
delayed  in  their  appearance  ;  but,  as  in  Dr.  Bossey's  cases,  when 
they  have  once  commenced,  they  run  on  to  a  fatal  tei'uiination  with 
gi'eat  rapidity. 
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Dr.  Woodville  relates  that  three  men  ate,  or  rather  tasted,  of  the 
root.  One  was  soon  afterwards  seized  with  convulsions  and  died  ; 
two  others  snifered  from  nervous  symptoms,  including  locked- jaw, 
and  one  of  these  died  ;  a  fourth  had  dizziness,  and  he  slowly  re- 
covered. It  is  remarkable  that  there  was  no  vomiting,  nor  any 
tendency  to  vomit.  The  following  set  of  cases  occurred  in  Ireland. 
Eight  boys  ate  the  plant  for  water-parsnip.  In  four  or  five  hours 
the  eldest  became  suddenly  convulsed,  and  died  ;  and  before  the 
next  morning  four  others  died.  Of  the  remaining  three,  one  was 
maniacal  for  several  hours  ;  the  other  lost  his  hair  and  nails  ;  and 
the  third  escaped.  ('  Medical  Botany,'  vol.  4,  p.  144.)  They  who 
have  vomited  at  an  early  stage  have  generally  recovered. 

In  Sept.  1853,  four  children  ate  some  of  the  roots  of  the  oenanthe, 
the  quantity  taken  being  equal  in  size  to  a  man's  thumb.  This 
was  at  2  p.m.  Four  hours  afterwards,  according  to  the  report  of 
Dr.  Nevins,  one  of  them,  a  boy,  was  perfectly  insensible,  and  his 
face  was  livid  and  turgid.  He  had  previously  vomited  blood  ;  and 
bloody  mucus  oozed  from  his  mouth  on  admission.  There  were 
violent  convulsions  affecting  the  flexor  muscles.  The  trunk  was 
powerfully  bent  forward,  the  hands  clenched  even  after  death,  and 
the  jaws  were  rigidly  closed.  The  respiration  was  spasmodic. 
The  pupils  were  at  first  contracted,  but  afterwards  dilated  ;  they 
acted  very  feebly  under  the  stimulus  of  light.  The  pulse  was 
almost  imperceptible.  This  continued  until  death,  which  occurred 
twelve  hours  after  the  taking  of  the  poison.  There  was  no  return 
of  consciousness,  and  the  spasmodic  contractions  of  the  muscles 
continued  with  slight  intermissions  as  long  as  the  boy  lived.  The 
other  children  recovered.  One  was  insensible  and  convulsed  ;  a 
tliird  had  only  abdominal  pain  and  no  cerebral  symptoms.  The 
quantity  eaten  in  the  latter  case  was  unknown.  (Mr.  Kesteven's 
Quarterly  Report  on  Toxicology,  April  1852,  p.  583,  from  'Asso- 
ciation Journal '  of  December  2,  1853). 

In  April  1857,  two  fatal  cases  occurred  at  West  Boldon  in  Dur- 
ham. Two  labourers  ate  some  of  the  root  of  the  oenanthe.  They 
were  found  soon  afterwards  lying  insensible  and  speechless,  their 
faces  livid,  tongues  swollen  and  protruded,  and  there  were  convul- 
sive movements  of  their  teeth,  frothy  mucus  with  blood  about  their 
mouths,  eyes  full  and  projecting,  pupils  dilated,  breathing  ster- 
torous and  laboured,  with  occasional  general  convulsions  They 
both  died  in  an  hour  and  a  Ivalf  from  the  time  at  which  they  were 
first  discovered.  On  inspection,  it  was  found  that  there  had  been 
bleeding  from  the  ears  ;  the  abdomen  was  livid  and  swollen  The 
stomach  contained  a  gnielly  liquid  with  some  of  the  partly  dio-ested 
roots  ;  on  removing  this  liquid,  the  membrane  was  found  congested 
and  softened.  The  lungs  were  engorged  with  dark  liquid  blood 
and  the  blood  contained  m  the  heart  was  in  a  similar  state  Mr' 
Boyle,  to  whom  these  cases  occurred,  forwarded  to  me  a  portion  of 
the  roots,  and  there  was  no  doubt  that  they  were  the  roots  of  the 
cenanthe  crocata. 
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In  April  1875,  Mr.  Drinkwater,  of  Llangollen,  referred  to  me 
the  following  cases  of  poisoning  witli  this  plant.  Several  children 
ate  the  roots  or  tubers  of  the  plant  tliinking  they  were  parsnips. 
One  was  found  dead  and  cold  in  three  hours  from  the  time  that  he 
was  last  seen.  The  hands,  fingers,  and  toes  were  contracted  as  if 
he  had  been  convulsed.  The  body  was  found  about  half  a  mile 
from  the  spot  where  the  roots  had  been  eaten.  The  deceased  had 
vomited  in  several  places.  On  inspection  the  vessels  of  the  head 
were  found  loaded  with  black  venous  blood  ;  all  the  external  part 
of  the  brain  below  the  pia  mater  appeared  quite  black  with  blood. 
The  lungs  and  heart  were  in  the  same  congested  state.  The  sto- 
mach was  slightly  congested  at  the  orifices.  It  contained  the  mas- 
ticated root  and  leaves  of  the  oenanthe.  Another  boy  had  walked 
fifty  yards  from  the  brook.  He  had  then  fallen  on  his  face  and 
vomited.  His  face  was  black,  and  froth  issued  from  his  mouth. 
A  third  child  who  had  eaten  the  root,  went  home,  suffered  from 
vomiting  and  purging,  and  recovered.  I  examined  the  root,  and 
found  it  to  have  the  usual  characters  of  the  oenanthe  crocata. 

In  February  1858,  some  sailors  who  had  been  sent  ashore  from 
their  ship,  collected  a  quantity  of  the  tubers  of  the  oenanthe,  and 
ate  them.  Those  who  suffered  were  for  the  most  part  suddenly 
seized  with  symptoms  of  a  violent  kind,  wliich  came  on  in  from 
half  an  hour  to  an  hour.  Some  of  the  men  who  had  eaten  the  roots 
were  enabled  to  move  about  and  assist  in  relieving  the  others  up  to 
the  time  at  wliich  they  were  themselves  attacked.  The  fii'st  man 
seized  was  found  insensible,  and  his  body  immovably  rigid  ;  he  was 
moaning  and  breathing  stertorously  ;  his  countenance  was  livid, 
the  eyes  were  fixed  and  the  pupils  dilated  ;  a  bloody  froth  escaped 
from  the  mouth.  There  was  opisthotonos  ;  the  pulse  was  feeble, 
and  the  action  of  the  heart  scarcely  perceptible  ;  the  lower  jaw 
firmly  locked,  the  tongue  much  injured,  and  slightly  protruding  ; 
death  took  place  quietly  in  about  eight  minutes.  In  another  case, 
in  spite  of  violent  vomiting,  the  man  was  seized  with  convulsions, 
and  after  a  succession  of  them,  died  in  two  hours.  The  roots  had 
been  for  some  time  in  his  body  before  emetics  were  given.  On  an 
inspection  of  the  first  case,  the  skin  was  livid,  the  stomach  empty, 
but  the  mucous  membrane  was  highly  congested,  and  there  adhered 
to  it  a  tough  viscid  mucus.  On  opening  the  abdomen,  a  pungent 
odour  was  perceived,  compared  to  that  of  burnt  celery  seed.  Some 
portions  of  the  root  were  found  in  the  lower  pai-t  of  the  small  in- 
testines. 

In  addition  to  the  convulsive  syinptoms  above-mentioned,  the 
patients  suffered  from  cramps  in  the  legs,  pain  in  the  course  of  the 
spine,  extending  along  the  crural  and  sciatic  nerves,  giddiness, 
griping,  eructations  with  the  flavour  of  the  root,  debility  and  total 
loss  of  appetite.  (Dr.  Grahame  in  '  Med.  Times  and  Gaz.'  March 
6,  1858,  p.  241.)  ,      ,  ^, 

It  is  not  often  that  attempts  a're  made  to  destroy  others  by  the 
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administration  of  these  vegetable  poisons  ;  but  a  case  occurred  in 
France,  in  which  a  woman  attempted  to  poison  her  husband  by- 
mixing  sKces  of  the  root  of  this  plant  with  his  soup.  The  woman 
was  tried  for  the  crime,  and  Mr.  Toulmouche  deposed  at  the  trial 
that  the  plant  from  which  the  root  had,  been  taken ,  was  the  oenanthe 
crocata — that  it  was  a  powerful  poison,  and  might  cause  death  in 
two  or  three  hours.  The  prisoner  was  convicted,  and  condemned 
to  ten  years  at  the  galleys.  ('  Gaz.  Me'd.'  Jan.  3,  1846,  p.  18  ;  also, 
'.Journ.  de  Chim.  Me'd.  1845,  p.  533.) 

The  leaves  and  stems  of  the  oenanthe  are  very  fatal  to  cattle. 
Dr.  Cameron,  of  Dublin,  met  with  the  following  case.  A  herd 
of  seventy-four  oxen  were  turned  into  the  demesne  of  Lord  Dun- 
raven  in  April.  In  a  few  days  the  animals  began  to  sicken,  and  in 
about  a  week,  forty-three  died  !  A  veterinary  surgeon  who  saw  them 
stated  that  in  most  of  the  cases  death  took  place  soon  after  the 
illness  was  observed.  The  animals  foamed  at  the  mouth,  had  dis- 
tended nostrils,  shivered  at  the  loins  and  the  hinder  extremities  ; 
the  respiration  was  rapid  and  laborious,  and  they  had  tetanic 
spasms,  the  neck  being 
curved  laterally  (pleu- 
rothotonos).  Some  of 
the  animals  reeled  in  a 
circle  for  several  mi- 
nutes, and  then  fell 
and  died  instantane- 
ously. The  stomachs 
of  one  were  sent  to  Dr. 
Cameron  for  inspec- 
tion. No  ordinary 
poison  was  present, 
but  in  the  herbage  of 
the  first  stomach  he 
found  many  fragments 
of  a  plant  which  he  sus- 
pected to  be  oenanthe. 
He  sent  for  some  of 
the  herbage  of  the  de- 
mesne, and  it  included  a  large  proportion  of  oenanthe  crocata. 
There  was  no  doubt  that  this  was  the  cause  of  death.  ('Lancet  ' 
June  28,  1873,  p.  918.) 

Analysis.— The  osnanthe  crocata  can  be  identified  only  by  its 
botanical  characters.  The  leaves  are  of  a  dark  green  colour,  with 
a  reddish-TOloured  border.  They  have  no  unpleasant  odour  when 
rubbed.  The  plant  bears  a  greater  resemblance  to  celery  than  most 
of  the  other  umbelhferjB.  Its  stem  is  channelled,  round,  smooth 
and  much  branched  of  a  yellowish-red  colour,  and  growino-  to  the 
height  of  three  to  five  feet.  The  root  consists  of  a  series  of  large 
oblong  fusiform  tubes  with  long  and  slender  fibres.    When  cut 
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Seeds  of  cenanthe  crocata. 

a.  Natural  size. 

b.  Magnified  30  diameters. 

c.  One  half  of  a  seed  magnified. 

d.  One  lialf  natural  size. 

e.  Group  of  seeds. 
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it  is  of  a  yellowish-white  colour,  and  not  unpleasant  to  the  taste. 
It  is  the  most  active  part  of  the  plant.    The  leaves  yield  mucli 


FINE-LEAVED  VPATEU-HEMLOCK  OR  DROPWORT  (CENANTHE 
PHELLAJSTDRIUM    OR  PHELLANDRIUJI  AQUATICUM). 

This  is  another  umbelliferous  plant,  which,  like  the  cenanthe,  is 
often  popularly  called  water-parsnip.  It  grows  by  the  banks  of 
rivers,  ditches,  and  ponds.  It  is  poisonous,  but  less  virulent  than 
the  oenanthe  crocata. 

Aiudysis. — The  poisonous  principle  is  unknown.  The  plant  has 
a  thick,  hollow,  smooth  jointed  stalk,  usually  about  three  feet  in 
height  ;  the  leaves  are  very  fine,  small,  and  much  subdi^dded. 
They  are  of  a  dark  shining  green  colour  ;  the  root  is  thick,  taper- 
ing, jointed,  and  sends  off  numerous  long  slender  fibres. 


Fool's  Parsley,  or  Lesser  Hemlook,  is  very  common  in  gardens 
and  hedgerows.  The  leaves  so  closely  resemble  those  of  pai*sley 
that  they  have  often  been  gathered  for  them  by  mistake. 

Although  this  plant  has  been  hitherto  ranked  among  vegetable 
poisons,  and  described  as  such  by  Orfila,  Wibmer,  Sir  R.  Clmsti- 
son,  Flandin,  Galtier,  and  Lindley,  the  recent  experiments  of  Dr. 
Harley  lead  to  the  conclusion  that  it  is  not  possessed  of  poisonous 
properties.    The  alleged  cases  of  poisoning  with  tetliusa  reported 


Leaves  of  cenanthe  cruuixta. 


Fig.  83. 


fool's  parsley  (^thusa  cynapium). 
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by  diflferent  toxicologists  he  assigns  to  other  vegetables  mistaken 
for  it,  such  as  aconite,  oenanthe,  or  hemlock.  In  cases  of  vegetable 
poisoning,  botanical  experts  are  rarely  consulted,  and  mistakes 
respecting  the  real  nature  of  a  plant  may  be  therefore  easily  made. 
Medical  men  who  have  reported  cases,  of  poisoning  by  the  asthusa 
have  certainly  misdescribed  the  plant,  and  have  thus  raised  a  doubt 
on  the  trustworthiness  of  their  repoi-ts.  At  the  same  time  the 
symptoms  which  they  have  described,  taken  as  a  whole,  are  hardly 
consistent  with  the  effects  of  aconite,  oenanthe,  or  hemlock. 

Symptoms  and  appearances. — Lindley,  in  his  '  Medical  Botany ' 
(p.  248),  describes  the  leaves  of  sethusa  as  poisonous,  narcotico-acrid 
and  emetic,  and  a  frequent  cause  of  dangerous  accidents  on  account 
of  their  resemblance  to  parsley.  A  woman  gave  to  two  of  her 
children  some  soup,  in  which  she  had  boiled  the  root  of  this  plant, 
mistaking  it  for  the  root  of  parsley.  They  were  both  seized  with 
severe  pain  in  the  abdomen,  and  the  next  morning  one  of  them,  a 
boy,  aged  eight  years,  was  in  a  state  of  perfect  unconsciousness, 
and  his  jaws  were  spasmodically  fixed.  The  abdomen  was  swollen  ; 
there  was  vomiting  of  bloody  mucus,  with  obstinate  purging  ;  the' 
extremities  were  cold,  and  the  whole  body  was  convulsed.  He  died 
in  twenty-four  hours.  The  only  appearances  met  with  were  redness 
of  the  lining  membrane  of  the  gullet  and  windpipe,  with  slight 
congestion  of  the  stomach  and  duodenum.  ('  Medicinisches  Jahr- 
buch.') 

The  root  of  the  plant  is  also  considered  to  have  poisonous  pro- 
perties, and  among  the  reported  cases  of  poisoning  with  the  root 
of  sethusa  are  the  following.  In  May  1845,  a  girl  aged  five  years, 
m  good  health,  ate  the  bulbs  (?)  of  the  asthusa  by  mistake  for  yoimg 
turnips.  She  was  suddenly  seized  with  pain  in  the  abdomen, 
followed  by  sickness,  but  no  vomiting.  She  complained  of  feeling 
very  ill.  On  trying  to  eat,  she  could  not  swallow.  She  was  in- 
capable of  answering  questions,  and  her  countenance  bore  a  wild 
expression.  The  lower  jaw  became  fixed,  so  as  to  prevent  anything 
being  introduced  into  the  mouth.  She  then  became  insensible, 
and  died  in  an  hour  from  the  commencement  of  the  symptoms  ;  so 
far  as  could  be  ascertained,  there  were  no  convulsions.  A  second 
child,  aged  three  years,  shortly  after  eating  the  same  substance 
was  attacked  with  pain  in  the  stomach,  sickness,  vomiting,  and  pro- 
fuse perspiration.  She  soon  recovered,  with  the  exception  of  suffer- 
ing severe  griping  pains  without  purging,  but  these  disappeared  the 
following  day.  A  third  child,  of  the  same  age,  suffered  from 
similar  symptoms.  Recovery  in  the  two  last  cases  was  due  to  the 
plant  having  been  eaten  on  a  full  stomach,  and  to  the  effect  of  early 
and  copious  vomiting.  ('  Med.  Times,'  Aug.  23, 1845  p  408  )  Mr 
Thomas  injected  about  two  ounces  of  the  juice  expressed  from  the 
recent  bulbs  (?)  into  the  stomach  of  a  dog  through  an  aperture  in 
tne  gullet,  which  he  afterwards  secured  by  a  ligature.  There  were 
violent  spasms  and  urgent  attempts  to  vomit.  In  most  of  the 
animals  upon  which  tliis  experiment  was  tried,  death  took  place  in 
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from  one  to  four  hours.  As  Dr.  Harley  has  pointed  out,  the  root 
of  the  sethusa  is  not  a  bulb  ;  nevertheless  the  account  of  the  symp- 
toms is  hardly  consistent  with  poisoning  by  oenanthe. 

The  following  case  occurred  to  Mr.  Stevenson.  Two  ladies  partook 
of  some  salad,  into  which  sethusa  cynapium  had  been  put  by  mistake 
for  parsley.  They  soon  experienced  a  troublesome"  nausea,  with 
occasional  vomiting  ;  oppressive  headache,  giddiness,  and  a  strong 
propensity  to  sleep,  at  the  same  time  that  this  was  prevented  by 
frequent  startings  and  excessive  agitation.  There  was  a  sensation 
of  pungent  heat  in  the  mouth,  throat,  and  stomach,  with  difficulty 
of  swallowing,  thirst  and  loss  of  appetite.  There  was  numbness, 
with  tremors  of  the  limbs.  The  two  patients  only  slowly  recovered 
from  the  effects  of  the  poison.    (Churcliill's  '  Botany.') 

Dr.  Harley,  after  quoting  fifteen  or  sixteen  reported  instances 
of  poisoning  with  ^thusa  cynapium,  draws  the  conclusion  that 
the  plant  is  harmless,  and  ought  to  be  expunged  from  the  list  of. 


vegetable  poisons.  He  performed  a  variety  of  experiments  on  him- 
self and  his  patients  with  the  juice  of  the  plant  and  with  tinctures 
prepared  from  the  ripe  and  green  fruit,  with  the  fluid  extract  and 
the  oleo-resin  separated  from  the  plant. 

The  largest  dose  of  the  juice  given  was  four  ounces  of  the 
spirituous  mixture,  which  is  equivalent  to  tliree  ounces  of  the  fresh 
juice  and  to  six  ounces  of  the  fresh  herb — a  quantity  greater  than 
was  assumed  to  have  been  taken  in  any  of  the  alleged  cases  of  poison- 
ing. The  maximum  dose  of  the  tincture  of  the  ripe  fruit  was  a  fluid 
ounce,  equivalent  to  ninety  grains  of  the  fruit.  The  largest  dose 
of  the  tincture  of  the  unripe  fruit  was  two  fluid  ounces,  equivalent 
to  more  than  300  grains  of  the  fruit.  Of  the  oleo-resin  ten  gi-ains 
were  given  in  solution  to  a  healthy  adult.  Witli  these  doses  no 
eff'ects  whatever  indicative  of  a  poisonous  action  were  ijroduced.  No 
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Seeds  of  fool's  parsley. 

a.  Natural  size. 

b.  Magnified  30  diameters. 

c.  G-ronp  of  seeds. 


Portion  of  a  leaf  of  fool's  parsley, 
natural  size. 


OR  fool's  parsley,  monkshood. 
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trace  of  gastric  irritation  or  any  other  symptom,  immediate  or  sub- 
sequent, occurred  in  any  case.  ('  St.  Thomas's  Hospital  Reports,' 
1873,  vol.  4,  p.  43.) 

Analysis. — The  sethusa  is  known  from  garden  parsley  by  the 
smeU  of  its  leaves  when  rubbed,  which. is  peculiar,  disagTeeable ,  and 
very  different  from  that  possessed  by  the  leaves  of  parsley  (see  p.  734), 
ante).  The  leaves  of  fool's  parsley  are  finer,  more  acute,  decurrent, 
of  a  darker  green  colour.  They  are  represented  in  the  annexed 
illustration  (fig.  84)  from  a  photograph  of  the  leaf  of  the  living 
plant. 

Fig.  85  represents  the  seeds  of  the  plant  of  the  natural  size  and 
magnified.  They  differ  from  those  of  other  umbelliferse.  The  flower 
stem,  which  is  striated  or  slightly  grooved,  is  easily  known  from  aU 
other  umbelliferous  plants  by  the  beard,  or  three  long  pendulous 
leaves  of  the  involucrum  under  the  flower.  The  flowers  are  white 
— those  of  the  garden  parsley  of  a  pale  yeUow  colour.  The  root  is 
fusiform. 

Tliis  plant  was,  at  one  time,  supposed  to  contain  conia,  but 
neither  this  nor  any  other  alkaloid  has  been  separated  from  it. 


CHAPTER  72. 

CEEEBEO-SPIKAl    POISONS.  ACONITE    OB    MONKSHOOD.  SYMPTOMS    AND  AP- 

PEAEANCES.- — LEAVES.  —  EXTEACT.  BOOT.  POISONING    WITH    THE  TINC- 

TPEE. — SYMPTOMS  AND  APPEAEANCBS. — FLEMING'S  TINCTUBE. — ANALYSIS: 
BOTANICAL  AND  CHEMICAL.  ACONITINA. 

MONKSHOOD  (aCONITUM  NAPEXLITS). 

This  well-known  garden  plant  is  in  some  parts  of  the  country  called 
Wolfsbane,  and  in  Ireland  Blue-rocket.  The  roots,  seeds,  and  leaves 
are  highly  poisonous,  owing  to  the  presence  of  the  alkaloid  aconitina. 
The  root  is  especially  noxious,  and  when  the  leaves  have  fallen  off 
it  appears  to  possess  its  greatest  virulence.  The  root  and  leaves, 
when  masticated,  produce  a  cool  numbing  sensation,  affecting  the 
lips,  tongue,  and  interior  of  the  mouth  generally.  At  first  the  root 
appears  to  be  tasteless,  as  the  effects  are  only  fully  manifested  after 
twenty  minutes  or  half  an  hour.  From  tasting  only  a  small  portion 
of  the  dried  root,  I  foimd  that  this  disagreeable  sensation  remained 
on  the  tongue  and  lips  for  four  hours.  In  larger  quantity  the  taste 
has  been  described  as  burning,  and  it  is  stated  to  have  been  followed 
by  a  hot  acrid  sensation  in  the  throat. 

Symptoms  and  appearances. — In  from  five  minutes  to  an  hour 
after  the  poison  has  been  taken,  the  patient  complains  of  numbness 
and  tuigUng  in  the  mouth  and  throat,  which  are  parched  ;  there  is 
headache  and  giddiness,  with  numbness  and  tingling  in  the  limbs, 
a  loss  of  power  in  the  legs,  frothing  at  the  mouth,  severe  pain  in 
the  abdomen,  followed  by  vomiting  and  purging.    In  some  caaea 
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the  patient  is  completely  paralysed,  but  retains  his  consciousness ; 
in  others  the  giddiness  is  followed  by  dimness  or  loss  of  sight,  deli- 
rium, and  other  cerebral  symptoms,  but  not  amounting  to  the  com- 
plete coma  produced  by  the  cerebral  or  narcotic  poisons.  As  the 
symptoms  progress  in  severity,  the  patient  complains  of  a  general 
numbness  and  tingling  in  the  fingers,  arms  and  legs.  There  is  also 
great  pain  or  a  sense  of  weight  in  the  region  of  the  heart.  The  pulse 
IS  small,  fluttering,  and  irregular,  sometimes  almost  imperceptible  ; 
the  heart's  action  is  weak,  and,  as  observed  in  two  cases  reported 
by  Dr.  St.  Clair  Gray,  intermittent.  He  also  noticed  in  these  cases 
a  dragging  of  the  limbs  and  skin.  The  eyes  are  generally  brilliant 
and  staring,  the  pupils  widely  dilated,  the  skin  cold  and  livid,  the 
breathing  difficult,  with  a  feeling  as  if  the  breathing  would  be  en- 
tirely suspended.  Convulsions  are  not  commonly  observed  in  man, 
or  they  are  indicated  by  general  tremors,  and  twitchings  or  cramps 
of  the  voluntary  muscles.  The  poison  produces  convulsions  in 
animals. 

Dr.  Fleming,  who  has  closely  investigated  the  subject  of  poison- 
ing by  aconite,  considers  that  this  poison  may  cause  death — 1,  by 
producing  a  powerfully  sedative  impression  on  the  nervous  system  ; 
2,  by  pai-alysing  the  muscles  of  respiration,  and  causing  asphyxia  ; 
and  3,  by  producing  sjmcope.  The  last  is  the  most  common  mode  of 
death  in  man,  when  the  case  is  protracted  for  some  hours.  A  dose 
sufficiently  large  to  cause  death  by  syncope,  excites  in  the  first 
place,  numbness  and  burning  heat  in  the  mouth,  throat,  and  stomach  ; 
pain  in  the  abdomen,  with  sickness  and  vomiting  ;  diminished  sensi- 
bility of  the  skin,  giddiness,  dimness  of  vision,  or  complete  blindness, 
ringing  in  the  ears,  and  occasionally  deafness,  frothing  at  the  mouth, 
a  sense  of  constriction  in  the  throat,  with  sensations  of  weight  and 
enlargement  of  various  parts  of  the  body,  but  especially  of  the  face 
and  ears,  great  muscular  weakness,  with  general  trembling,  greater 
or  less  difficulty  of  breathing  and  speechlessness,  sinking  at  the  pit 
of  the  stomach,  pulse  small,  feeble,  irregular,  finally  imperceptible, 
extremities  and  surface  of  the  body  cold  and  clammy,  countenance 
blanched,  and  the  lips  bloodless.  The  individual  dies  suddenly  ; 
the  mental  faculties  are  commonly  retained  to  the  last,  or  there  is 
only  shght  delirium.  The  case  generally  proves  fatal  in  from  one 
to  eight  hours  ;  if  it  lasts  beyond  this  period,  there  is  good  hope  of 
recovery.  The  most  common  appearance  on  inspection  is  a  general 
congestion  of  the  venous  system.  The  brain  and  membranes  are 
gorged  ;  in  some  instances  there  is  a  redness  of  the  mucous  mem- 
brane of  the  alimentary  canal.  ('  An  Inquiry  on  the  Properties  of 
the  Aconitum  Napellus,'  1845,  p.  43.) 

Leaves. — In  the  'Lancet '  for  June  28,  1856  (p.  715),  is  reported 
the  case  of  a  child,  between  two  and  three  years  of  age,  Avho  died 
in  about  twenty  hours  after  eating  some  of  the  fresh  leaves  of 
aconite.  The  first  symptoms  were  severe  j)ain  in  the  abdomen, 
vomiting,  and  a  contracted  state  of  the  pupils  ;  these  were  followed 
before  death  by  coUapse  and  coma.    The  stomach  and  intestines 
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were  found  much  inflamed,  the  latter  presenting  some  patches  ap- 
proaching to  gangrene.  The  leaves  of  aconite  are  of  a  dark  green 
colour,  thick,  and  of  a  peculiar  palmated  shape.  The  annexed 
illustration  (fig  86)  is  engraved  from  a  photograph  of  a  fresh  leaf. 
When  masticated  the  leaves  slowly  produce  on  the  lips  and  tongue 
a  persistent  sensation  of  tingHng  and'  numbness,  with  the  sense  of 
coolness  observed  in  the  root.  They  are  less  powerful  than  the 
root  and  seeds.  The  seeds  difiier  in  appearance  from  those  of  other 
poisonous  plants.    (See  fig.  8V.) 

A  boy,  edt.  14,  ate  some  of  the  leaves  for  parsley.  In  about  two 
hours  he  complained  of  a  burning  sensation  in  the  mouth,  throat, 
and  stomach,  and  vomited  freely.  Soon  after  this  he  fell  on  the 
ground  in  a  fit,  and  seven  hours  after  having  taken  the  poison  he 
was  found  lying  across  the  bed  with  his  hands  in  his  pockets,  dead. 
On  iiispection,  the  cerebral  vessels  were  filled  enormously  with 
dark-coloured  fluid  blood,  upwards  of  a  pound  of  which  escaped 


Fir.  86. 


Fig.  87. 


a.  Seed  of  aconite,  natural 
size. 

b.  The  same,  magnified  30 
diameters. 

Small  leaf  of  aconite,  natural  size,  from  a 
photograpli. 

from  the  skull  and  spinal  canal.  Tlie  stomach  was  empty  ;  there 
was  a  deep  inflammatory  blush  over  the  whole  mucous  surface  with 
patches  of  a  darker  colour.  {'  Med.  Chir.  Rev.'  July  1844  r>  261  • 
see  aLso  case  in  '  Lancet,'  June  28,  1856,  p.  715.) 

A  well-marked  case  of  poisoning  by  a  decoction  of  the  fresh  stalks 
and  leaves  of  thw  plant  occurred  to  Mr.  Sayle.  A  man,  ajt.  39, 
boded  them  m  half  a  pint  of  beer  until  it  was  reduced  to  a  quartet 
ot  a  pmt  ;  he  then  swallowed  half  of  it  as  a  medicine.  An  hour 
afterwards  he  was  found  in  bed,  rolling  liis  arms  about  and  foaming 
at  the  mouth  ;  the  pupils  were  widely  dilated,  the  legs  were  para- 

pulse  was  scarcely  perceptible,  and  he  was  perfectly  insensible  He 
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soon  afterwards  died.  The  abdomen  was  examined,  and  the  only 
appearance  met  with  was  a  slight  redness  near  the  cardiac  extremity 
of  the  stomach.    ('Med.  Times,'  Oct.  18,  1845,  p.  70.) 

Extract. — This  is  made  from  the  leaves  of  the  plant.  It  varies 
in  strength,  according  to  the  care  used  in  its  preparation.  In  the 
hospital  at  Bordeaux,  jive,  grains  of  fresh  extract  of  aconite  were 
given  to  three  patients.  One  of  them  died  in  three  hours.  In  a 
quarter  of  an  hour  after  taking  the  poison,  the  patients  had  tremors 
of  the  muscles,  and  a  pricking  sensation  over  their  bodies  ;  severe 
vomiting  followed.  They  became  quite  unconscious,  and  on  re- 
covering their  senses  there  was  confusion  of  sight,  with  intense 
headache  ;  the  skin  was  cold  and  clammy,  the  pulse  slow  and  irre- 
gular, and  the  breathing  short  and  hurried.  Two  of  the  patients 
recovered.  ('Med.  Chir.  Rev.'  Oct.  1839,  p.  544.)  In  November 
1862  a  case  was  communicated  to  me  by  Dr.  Vachell,  of  Cardiff,  in 
which  a  man  died  from  the  effects  of  two  grains  of  the  extract  of 
aconite  taken  in  two  pills.  As  in  other  cases  in  which  active  poisons 
have  been  administered  in  pills,  the  symptoms  were  a  long  time  in 
appearing,  but  when  they  once  commenced,  they  proceeded  rapidly 
to  a  fatal  termination. 

B,oot. — Poisoning  by  the  root  of  aconite  is  by  no  means  unfre- 
quent.  In  the  autumn,  the  root  is  liable  to  be  mistaken  for  that  of 
horseradish.  It  has  been  thus  accidentally  eaten  on  several  occa- 
sions, and  has  caused  death.  It  produces,  when  eaten,  a  sense  of 
tingling  and  numbness  in  the  lips,  with  a  burning  sensation  in  the 
mouth  and  throat,  extending  to  the  stomach.  (Pereira,  '  Mat. 
Med.'  vol.  2,  pt.  2,  p.  688.)  A  fatal  case  arising  from  the  root 
having  been  eaten  by  mistake  for  horseradish,  occurred  at  Bristol  in 
the  autumn  of  1853.  The  deceased  in  this  case  is  stated  to  have 
taken  only  as  much  as  would  go  on  the  point  of  a  table  knife.  Mr. 
Herapath  calculated  the  quantity  at  thirty-five  grains,  and  estimated 
it  to  be  equivalent  to  one-twentieth  of  a  grain  of  pure  aconitina. 
A  similar  mistake  led  to  fatal  results  in  three  hours  in  a  case  which 
occurred  at  Lambeth,  and  another  set  of  cases  occun-ed  at  Dingwall, 
in  Scotland,  in  January  1856.  Here  three  persons  were  poisoned 
by  reason  of  their  having  had  sauce,  made  with  the  root  of  aconite, 
served  at  dinner  with  roast  beef  in  place  of  horseradish  sauce  ! 
They  were  healthy  adults  ;  they  all  died  within  three  hours  and  a 
half.  Mistakes  of  this  kind  show  deplorable  ignorance,  but  there 
is  always  the  risk  of  their  occurrence  when  horseradish  and  aconite 
are  grown  near  to  each  other  in  a  garden,  at  that  season  of  the  year 
when  the  leaves  have  fallen. 

A  trial  for  murder  by  poisoning  with  the  root  of  this  plant  took 
place  at  the  Monaghan  Lent  Assizes  in  1841  {Reg.  v.  McConkey),  in 
which  the  late  Dr.  Geoghegan,  of  Dublin,  conducted  the  medico- 
legal investigation.  The  medical  evidence  Avas  beset  with  diffi- 
culties, for  no  trace  of  the  poison  could  be  discovered  in  the  body, 
and  it  was  only  by  a  close  analysis  of  symptoms  and  appeai-ances 
that  the  charee  was  brought  home  to  the  prisoner.    The  deceased 
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had  eaten  for  his  dinner  some  greens  dressed  for  him  by  the  prisoner  ; 
he  complained  of  their  having  a  sharp  taste,  and  this  was  perceived 
also  by  another  person  present,  who  tasted  them.  It  was  ascer- 
tained that  the  deceased,  soon  after  the  meal,  had  vomited  a  greenish 
matter,  and  suffered  from  purging,  restlessness,  incoherence,  lock- 
jaw, and  clenching  of  the  hands.    He  died  in  about  three  hours 

Fig.  88. 


a.  Root  of  aconite.  6.  A  portion  of  the  root  of  hoi-sefadish. 

after  having  eaten  the  greens,  but  was  not  seen  by  a  medical  man 
while  hymg.  The  chief  appearance  mot  with  was  in  the  stomach 
where  the  mucous  membrane  was  of  a  light  reddish-brown  colour' 
Traces  of  vegetable  matter  were  found  in  the  intestines  •  but  no 
poison  could  be  detected  either  botanically  of  chemicallv  Tho 
symptoms  suffered  by  a  friend  of  the  deceased,  who  had  accidentaUy 
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tasted  the  greens,  were  very  characteristic  of  poisoning  by  aconite. 
Tn  two  minutes  he  felt  a  burning  heat  in  the  mouth,  throat,  gullet 
and  stomach,  then  a  sensation  of  swelling  in  the  face,  with  a  general 
feeling  of  numbness  and  creeping  of  the  skin.  Restlessness,  dim- 
ness of  sight,  and  stupor  almost  amounting  to  insensibility,  followed, 
and  in  about  an  hour  after  the  meal  he  was  found  speechless,  frothing 
at  the  nose  and  mouth,  the  hands  and  jaws  clenched,  api^earing 
occasionally  as  if  dead,  and  then  again  reviving.  Vomiting,  purging, 
tenderness  at  the  pit  of  the  stomach,  cramps,  tingling  of  the  flesh, 
and  a  burning  taste  in  the  mouth,  followed.  This  man  did  not 
entirely  recover  until  after  the  lapse  of  five  weeks.  The  prisoner 
was  convicted  of  murder,  and  confessed  before  her  execution  that 
the  powdered  root  of  aconite  had  been  mixed  with  pepper  and 
sprinkled  over  the  greens.  ('Dub.  Med.  Jour.' vol.  19,  p.  403.) 
The  non-discovery  of  the  vegetable  or  of  the  alkaloid  aconitina  in 
the  body  was  raised  as  an  objection  to  the  opinion  of  Dr.  Geoghegan 
in  the  case  of  McConkey,  but  the  medical  and  general  evidence  taken 
together  was  considered  to  be  conclusive  of  the  fact  of  poisoning. 

Dr.  Geoghegan,  in  the  paper  referred  to,  quotes  two  other 
instances  of  poisoning  with  aconite,  one  of  a  man  aged  fifty-six, 
who  died  in  an  hour  and  a  quarter  after  eating  the  root ;  and  the 
second,  a  boy  aged  seven,  who  died  in  two  hours,  having  been 
much  convulsed  before  death. 

It  is  stated  that  one  drachm  of  the  dried  root  has  been  known  to 
j)rove  fatal  ;  but  it  is  probable  that  less  than  tliis  would  cause  death. 
In  November  1856,  Mr.  Hadfield  forwarded  to  me  four  small  slices 
of  the  root,  taken  from  the  stomach  of  a  man  who  died  in  three 
hours.  The  quantity  which  he  had  swallowed  with  suicidal  inten- 
tion was  unknown  ;  but  none  was  thrown  off  by  vomiting  so  far  as 
could  be  ascertained.  The  symptoms  within  half  an  hour  of  death 
were  burning  pain  in  the  stomach,  parched  mouth,  intense  thirst, 
retching  and  vomiting  of  a  tenacious  mucus,  cold  perspiring 
skin,  imperceptible  pulse,  and  a  feeling  of  deadly  sickness.  The 
patient  was  conscious  ;  there  were  no  convulsions.  On  inspection, 
there  was  congestion  of  the  brain  as  well  as  of  its  membranes  ;  the 
heart  was  flaccid  ;  it  contained  some  blood  on  the  riglit  side.  The 
stomach  contained  much  half-digested  food,  with  foiir  slices  of 
aconite  root,  apparently  unaltered.  The  mucous  membrane  pre- 
sented a  slight  reddish-brown  patch  at  the  gi-eater  end,  of  the  size 
of  half-a-crown.  It  was  otherwise  healthy,  as  well  as  the  other 
organs.  (For  a  further  account  of  poisoning  by  this  plant  I  must 
reft,r  the  reader  to  a  paper  by  Dr.  Geoghegan,  'Dub.  Jour.  Med. 
Sci.'  vol.  19,  p.  403.) 

Aconite  finds  a  place  among  Indian  poisons.  From  a  statistical 
list  furnished  to  me  by  Dr.  B.  Brown,  there  were  nineteen  cases  of 
poisoning  by  aconite  in  the  Punjab  alone,  in  the  years  18(51-73. 

There   are  these  striking  diflerences    between  the  roots  : — 
1.  Aconite  root  (fig.  88,  p.  751)  is  very  shoi-t,  conical,  and  tapers, 
rapidly  to  a  point.    2.  It  is  externally  of  an  earthy-brown  colour— 
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internally  white  and  of  an  earthy  smell — the  cut  surface  is  rapidly 
reddened  by  exposure  to  air.  It  has  numerous  long  thin  fibres 
proceeding  from  it.  3.  It  has  at  first  a  bitter  taste,  but  after  a  fev^ 
minutes  it  produces  a  disagi-eeable  sense  of  tingling  and  numbness 
on  the  lips  and  tongue.  1.  Horseradish  root  (fig.  89)  is  long,  cylin- 
drical, or  nearly  so,  and  of  the  same  thickness  for  many  inches. 
2.  It  is  externally  whitish- yellow,  and  has  a  pungent  odour  when 
scraped.  3.  Its  taste  is  sometimes  bitter,  but  it  produces  an  imme- 
diate hot  or  pungent  sensation,  without  any  feeling  of  numbness. 

T]ie  Tincture. — Symptoms  and  appearances. — There  are  nume- 
rous instances  recorded  of  poisoning  by  aconite  under  the  form  of 
tincture  of  the  root.  In  a  case  which  occurred  to  M.  Devay 
('Cormack's  Edinburgh  Journal,' April  1844),  a  man  is  stated  to 
have  recovered  in  three  days  after  having  taken  upwards  of  ten 
drachms  of  the  tincture  (only  infused  for  a  day  )  ;  but  this  could 
have  contained  no  aconitina.  The  late  Dr.  Male,  of  Birmingham, 
died  from  the  effects  of  not  more  than  eightij  drops  taken  in  ten 
doses,  over  a  period  of  four  days— the  largest  quantity  taken  at  once 
being  ten  drops.  ('  Prov.  Med.  and  Surg.  Journ.'  Aug.  20,  1845, 
p.  535  ;  also  'Med.  Gaz.'  vol.  36,  p.  861.)  The  late  Dr.  Pereira 
informed  me  that  he  had  known  tingling  and  general  numbness  of 
the  limbs  produced  in  hysterical  females  by  a  dose  of  only  Jive 
minims  of  a  carefully-prepared  tincture.  Dr.  Topham  has  pub- 
lished an  account  of  the  symptoms  produced  by  fifteen  minimis  of 
the  tincture  of  the  root  of  aconite.  Immediately  after  taking  the 
poison  in  a  mixture  into  which  it  was  put  by  mistake,  the  patient  (a 
woman,  a3t.  27),  felt  a  sensation  of  numbness  in  the  tongue,  with 
difficulty  of  swallowing.  There  were  convulsive  twitchings  of  the 
muscles  of  the  face,  and  she  lost  the  power  of  walking.  There  was 
complete  unconsciousness,  which  continued  for  two  hours,  when 
she  began  to  recover.  The  pupils  were  observed  to  be  shglitly 
contracted.  The  intensity  of  the  symptoms  varied  at  intervals,  and 
came  on  in  paroxysms.  They  indicated  great  disorder  of  the  nervous 
system.  The  next  day  she  had  numbness  in  both  arms,  but  she 
rapidly  and  perfectly  recovered.  ('  Lancet,'  July  19,  1851,  p.  56. 
See  also  a  report  of  a  case  of  recovery  in  '  Amer.  Jour.  Med.  Sci  ' 
Jan.  1862,  p.  285.) 

The  tincture  varies  much  in  strength.  In  the  '  Lancet,'  vol.  2, 
1861,  p.  170,  it  is  stated  that  a  lady  recovered  who  had  swallowed 
two  teaspoonfuls  by  mistake  for  laudanum.  She  had  been  in  the 
habit  of  taking  large  doses  of  laudanum.  After  she  had  swallowed 
the  aconite  she  could  not  rise  from  her  seat,  and  exclaimed  that  she 
had  lost  the  use  of  her  legs.  She  complained  ,of  a  burning  sensa- 
tion in  the  throat  and  constriction  at  the  chest.  Her  mind  was 
clear,  and  she  had  the  consciousness  of  no  feeling  in  her  arms  and 
legs.  The  symptoms  subsided  in  two  hours,  and  she  recovered 
in  eight  hours.  Vomiting  had  been  early  promoted  by  emetics. 
When  the  tincture  has  been  taken,  the  eflect  upon  the  lips  and 
tongue  will  furnish  valuable  evidence,  as  this  property  is  peculiar 
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to  aconite.  Taken  together  with  the  symptoms,  it  will  be  strong 
e^ddence  of  the  nature  of  the  poison.  At  the  trial  of  Br.  Pritchard, 
for  the  murder  of  his  wife  and  mother-in-law  at  Glasgow  in  1865, 
Drs.  Penny  and  Adams  inferred  that  the  poison  administered  was 
aconite  by  the  sense  of  taste.  The  prisoner  had  artfully  added  the 
tincture  of  aconite  to  Battley's  Sedative  Solution,  which  the  wife's 
mother  had  been  in  the  habit  of  taking.  A  bottle,  with  a  portion 
of  the  '  sedative '  remaining  in  it,  was  found  in  the  pocket  of  the 
deceased.  A  soft  extract  was  obtained  by  evaporation,  which,  when 
applied  to  the  lips,  had  the  tingling  and  benumbing  taste  of  a 
similar  extract  obtained  from  Fleming's  tincture  of  aconite.  He 
obtained  from  it  aconitina  by  Stas's  process,  and  by  physiological 
experiments  on  rabbits  he  proved  that  aconite  was  the  cause  of 
death.    ('  On  the  Detection  of  Aconite,'  Glasgow,  1865.) 

In  January  1853,  a  case  of  poisoning  by  tincture  of  aconite 
occurred  at  a  convent  near  Bristol.  One  of  the  inmates  named 
*  Forty '  had  taken,  by  mistake,  seventy  minims  of  Fleming's  tinc- 
ture of  the  root  mixed  with  one  grain  of  acetate  of  morphia. 
This  was  about  seven  o'clock  in  the  morning.  In  a  few  minutes 
she  became  very  tliirsty,  complained  of  a  burning  sensation  and 
pain  in  her  stomach,  to  relieve  which  she  swallowed  a  quantity 
of  cold  water.  In  fifteen  minutes  there  was  violent  vomiting, 
which  continued  for  two  hours.  She  lost  the  power  of  standing, 
and  was  very  restless.  The  pain  in  the  stomach  increased.  After 
the  first  hour  she  was  unable  to  do  more  than  turn  her  head  and 
vomit.  There  was  violent  straining  as  weU  as  convulsive  move- 
ments of  the  muscles.  At  nine  o'clock  she  had  a  stuj)efied  look, 
complained  of  giddiness,  and  was  covered  with  a  cold  sweat.  At 
ten  o'clock  she  was  quiet  as  if  asleep.  She  was  conscious  until 
shortly  before  her  death,  which  took  place  in  about  four  hoiu-s 
after  she  had  taken  the  poison.  There  were  no  general  convidsions  ; 
the  pain  in  the  stomach  was  well  marked  throughout.  On  inspec- 
tion, the  face  and  lips  were  found  swollen  and  dark-coloured,  eyes 
bright,  pupils  dilated,  and  the  muscular  system  rigid.  The  mem- 
branes of  the  brain  were  congested,  but  the  brain  itself  was  firm 
and  healthy  ;  the  lungs  were  healthy  ;  there  was  merely  cadaveric 
congestion  from  gravitation.  The  heart  was  flaccid,  uterus  con- 
gested, bladder  empty,  and  sphincter  ani  relaxed.  The  stomach  con- 
tained some  mucus,  and  the  membrane  at  the  larger  curvatm-e  was 
injected  (reddened)  in  patches,  but  otherwise  natural.  The  mucous 
membrane  of  the  duodenum  was  in  a  high  state  of  inflammation, 
abraded  in  patches,  softened  and  broken  down.  Some  spots  were 
of  a  very  dark  colour,  passing  to  mortification.  It  is  proper  to 
observe  that  the  deceased  died  on  the  5th  January,  and  the  inspec- 
tion was  not  made  until  the  14th.  (Report  by  Dr.  O'Bryen, 
'Association  Med.  Jour.'  Jan.  28,  1853,  p.  92.)  In  a  case  reported 
in  the  '  Lancet,'  1856,  vol.  1,  p.  467,  a  woman  died  in  five  hours 
from  two  drachms  of  the  tincture  taken  with  suicidal  intention. 
There  were  no  narcotic  symptoms. 
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In  1853  a  healthy  young  man  lost  his  life  at  Glasgow,  by  reason 
of  his  having  taken  a  mixture  containing  tiventy-five  minims  of  tinc- 
ture of  aconite,  twenty  minims  of  tincture  of 'belladonna,  and  a 
drachm  of  the  tincture  of  musk.  The  tincture  in  this  case  was 
prepared  with  sixteen  ounces  of  the  root  of  aconite  to  thirty  fluid 
ounces  of  spirit.  The  mixture  was  swallowed  at  6.30  ;  the  patient 
walked  to  a  friend's  house  about  three-quarters  of  a  mile  distant, 
wliich  he  reached  at  7.20.  He  then  complained  of  being  sick,  and 
of  a  tingling  sensation  in  his  hands  and  arms.  In  a  short  time  his 
hands  and  arms  were  so  benumbed  and  powerless,  that  Avhen  he 
raised  them  he  could  not  keep  them  up.  Vomiting  came  on,  with 
convulsive  movements  of  the  body,  the  pulse  could  not  be  felt,  and 
the  patient,  retaining  his  consciousness  to  the  last,  died  within 
three  hours  from  the  time  of  taking  the  poison.  The  body  was 
inspected  two  days  after  death  by  Dr.  Easton..  The  veins  of  the 
brain  were  unusually  congested,  and  there  was  a  great  quantity  of 
serum  effused  in  the  arachnoid  membranes.  The  lungs  and  the 
right  cavities  of  the  heart  were  gorged  with  dark  blood.  The  lining 
membrane  of  the  stomach  was  of  a  dark  red  colour.  Death  was 
very  properly  referred  by  Dr.  Easton  to  the-  action  of  aconite. 
('Assoc.  Med.  Joiu-.'  Sept.  16,  1853,  p.  817.) 

The  case  of  the  man  Hunt  who,  in  November  1863,  destroyed 
his  wife  and  children  by  prussic  acid,  presents  some  features  of 
interest  in  reference  to  the  symptoms  and  appearances  produced  by 
tincture  of  aconite.  The  quantity  of  tincture  taken  by  him  was  not 
determined  ;  but  the  man  was  soon  afterwards  seized  with  violent 
spasmodic  retching,  face  pale,  skin  cold  and  clammy,  pulse  small 
and  hardly  perceptible,  and  the  action  of  the  heart  feeble.  The 
pupils  were  much  dilated,  and  the  eyes  brilliant  and  sparkling  ;  the 
breathing  quiet  and  regular,  except  during  the  fits.  He  complained 
of  pain  in  the  heart.  In  attempting  to  walk,  he  staggered,  and  had 
no  power  to  raise  his  arms.  He  was  perfectly  conscious,  called  for 
writing  materials,  and  wrote  a  few  lines.  He  then  became  suddenly 
worse,  and  a  quarter  of  an  hour  before  his  death  he  lost  all  power 
and  sensation  in  his  limbs,  the  sharpest  pinches  producing  no  im- 
pression. The  pulse  was  imperceptible.  There  were  no  convulsions, 
bixt  complete  relaxation  of  the  limbs  at  death,  which  appeared  to 
arise  from  syncope  three-quarters  of  an  hour  after  he  had  taken  the 
poison.  On  inspection  forty-two  hours  after  death,  there  was  great 
rigidity  of  the  muscles.  The  substance  of  the  brain  was  firm  and 
healthy  ;  the  vessels  on  the  surface  were  filled  with  blood.  The 
heart  was  healthy  ;  the  right  side  was  greatly  distended  with  dark 
fluid  blood  ;  the  left  side  contracted  and  quite  empty.  The  lungs 
were  healthy.  In  the  abdomen  the  viscera  were  healthy,  with  the 
exception  of  the  stomach  and  duodenum.  Mr.  Puckle,  to  whom 
I  am  indebted  for  the  above  particulars,  brought  the  stomach  to 
Guy's  Hospital,  and  we  examined  it  together.  There  was  great 
capillary  congestion  at  the  larger  end  of  the  stomach,  the  mucous 
membrane  having  a  bright  red  colour.     There  were  marks  of  irri- 
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tation,  with  softening  and  separation  of  the  mucous  lining,  the 
whole  of  the  membrane  being  in  a  highly  corrugated  condition. 
Traces  of  aconitina  were  found  in  the  contents  of  the  stomach.  The 
deceased  had  provided  himself  with  an  ounce  of  the  tincture  of 
aconite,  and  had  ^swallowed  the  greater  part  of  this  mixed  with 
water. 

Several  cases  of  poisoning  occurred  some  years  since  at  Lille,  in 
which  tincture  of  the  fresh  root  of  aconite  was  taken  by  mistake  for 
a  cordial.  The  symptoms  appeared  in  three  members  of  a  family 
in  half  an  hour  ;  there  was  severe  burning  pain  in  the  throat  and 
stomach,  with  vomiting,  purging,  and  tenderness  of  the  abdomen. 
One  died  in  two  hours,  ;  the  second  iia  two  and  a  half  hours  ;  the 
third,  who  had  deliriiam,  recovered.  The  only  appearance  met 
with  on  inspection  was  great  redness  of  the  mucous  membrane  of 
the  stomach  and  smaU  intestines.  ('  Ed.  M.  and  S.  J.'  vol.  28, 
p.  452.) 

In  February  1856,  Paymaster  Kent  died  from  the  eifects  of  one 
drachm  of  the  tincture,  taken  by  mistake.  The  symptoms  were 
giddiness,  with  intense  btirning  pain  from  the  tongue  to  the  throat, 
a  loss  of  power  in  the  legs,  coldness  of  the  hands  and  feet  and  along 
the  spine,  twitchings  of  the  muscles  of  the  face,  fingers,  and  toes, 
•dimness  of  vision,  dilatation  of  the  pupUs,  inability  to  swaUow, 
weak  pulse,  and  involuntary  evacuations.  Just  before  death  there 
was  one  universal  convulsion.  He  revived,  gasped,  and  then  died. 
His  skin  at  this  time  was  cold,  his  lips  were  blue,  liis  pulse  was 
scarcely  perceptible,  and  his  breathing  oppressed.  He  died  an  hour 
and  a  half  after  he  had  taken  the  poison,  which  had  been  dispensed 
by  mistake  for  another  tincture.  Emetics  produced  active  vomiting, 
but  the  poison  had  already  been  absorbed .  On  inspection,  the  sto- 
mach contained  a  dark-brown  fluid  ;  the  mucous  membrane  was  con- 
gested in  patches  of  various  sizes,  and  of  a  dark  red  colour.  The 
right  side  of  the  heart,  which  was  healthy,  was  filled  with  liquid 
venous  blood.  The  liver,  sj)leen,  kidneys,  and  intestines  were 
congested.  The  bladder  was  empty.  (Dr.  Bone  in  'Lancet,' AprU 
5,  1856,  p.  369.)  In  September  1857,  the  wife  of  a  physician,  of 
Durham,  died  from  the  effects  of  one  drachm  of  tincture  of  aconite 
given  in  two  doses,  at  an  interval  of  some  hours.  It  had  been  given 
by  mistake  for  tincture  of  henbane. 

The  tincture  of  aconite,  according  to  the  British  phai-macopoeia, 
is  made  by  macerating  the  root  in  rectified  spirit.  Fleming's  tinc- 
ture is  also  made  with  the  root,  but  with  half  the  quantity  of  spirit. 
The  medicinal  dose  of  this  tincture  is  variously  stated,  owing  to  the 
great  difference  in  its  strength.  The  dose  of  the  B.  P.  tincture  is 
from  five  to  fifteen  minims.  The  late  Dr.  Pereira  states  that  a  dose 
of  six  minims  administered  twice,  produced  the  most  alarming 
symptoms  in  a  healthy  young  man.  ('Mat.  Med.'  vol.  2,  jmrt  2, 
p.  693.) 

Fleming's  tincture  is  a  powerful  preparation,  and  might,  from 
its  appearance,  be  easily  mistaken  for  sherry  wine.     Since  this 
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tincture  is  as  deadly  in  its  operation  as  prussic  acid,  and  so  many 
accidents  have  occurred  from  the  use  of  it,  it  seems  advisable  that 
Its  strength  should  be  reduced.     In  October  1852,  an  excise  officer 
lost  his  life  by  merely  tasting  Fleming's  tinctiire  of  aconite,  under 
the  supposition  that  it  was  flavoured  spirit.     He  was  able  to  wallf 
irom  the  Custom  House  over  London  Bridge,  but  he  died  in  about 
tour  houi-s  after  taking  the  poison.    A  liquid  sold  for  external  use 
under  the  name  of  Neuraline  appears  to  be  a  preparation  of  tinc- 
ture of  aconite  mixed  with  chloroform  and  rose-water.  According 
to  iJr.  Harley  there  is  one  drop  and  a  half  of  Fleming's  tincture  in 
Halt  a  bottle  of  the  so-caUed  neuraline.     It  operates  by  causing 
numbness  or  paralysis  of  the  parts  to  which  it  is  applied  The 
death  of  the  Hon.  G.  B.  Vernon  was  ascribed  to  the  too  frequent 
"^^^1 Q  N       P^eP^^'^^^ion  externally.     ('  Pharm.  Jour.'  Jan.  1872 
p.  018. )    Ihe  same  ignorance  prevails  respecting  this  as  with  regard 
to  other  poisonous  substances  dissolved  in  alcohol,  namely,  that  it  is 
harmless  unless  the  skin  is  broken .    Unless  it  were  absorbed  by  the 
skm  It  could  have  no  medicinal  operation,  and  the  effects  of  ab- 
.sorption  must  depend  on  the  quantity  applied  and  the  frequency 
ivith  which  It  IS  applied.     Alcohol  has  been  found  to  promote  the 
absorption  of  poisonous  agents  through  the  unbroken  skin  CSee 
p.  y,  ante.)  '  ^ 

Ancthjsis.-The  botanical  characters  of  the  leaves  and  root  of  this 
plant,  when  any  portions  can  be  obtained  for  examination,  will 
enable  a  medical  witness  to  identify  them.    The  root  has  been 

^z':^L'^t^::f^l^^^^  -  ^^rikSg 

ACONITINA. 

fnr3!;\^^^^°- ''^^  ^""'^  P^^^'*'  "'^O'^^^^'^^  or  aconitia,  is  a  most 

formidable  poison,  exceeding  all  others  in  its  effects.    The  propor- 
tion of  aconiUna  contained  in  the  fresh  root,  amounts  to  about  a 
quarter  of  a  gra.n  m  an  ounce,  but  it  is  subject  to  variation  Ac 
cording  to  Mr  Herapath,  the  dried  aconite  root  grown  in  Engknd 
contains  from  twelve  to  thirty-six  grains  in  the  pound.    The  roots 
after  Aowermg  contain  the  largest  proportion.   The  late  Dr.  PeS 
states  that  the  alkaloid  is  strongly  retained  in  the  vegetable  tissues 
even  after  their  compression.  Hence,  the  uncertainty  of  the  streniih 
of  the  preparations  of  aconite.     Although  there  are  few  poisoTs  so 
deadly  as  aconitma-for  even  experiments  on  it  requ  re  t^  be  made 
with  he  greatest  caution-a  singular  instance  is  recLled  by  th^late 
Dr.  G.  Bird  m  which  a  gentleman  is  stated  to  have  recovered  afte? 
having  taken  two  grams  and  a  half.    ('  Med.  Gaz.'  vol  41  p  30  ^ 
In  this  case,  however,  there  appears  to  have  been  early  and  copious 
vomiting,  so  that  the  greater  part  of  the  poison  had  nrnbnhW 
discharged.    Enough  had  been  absorbed,  ^horver  to'^J^octce  m?s^ 
serious  symptoms.    There  was  collapse,  coldness  of  skin  nnlrl 
spiration,  the  heart's  action  was  scarLl^  rrSbb  t  d  ^ 
constant  spasmodic  vomiting  of  a  violent  kind         '  ''"'^  '^^^ 
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According  to  the  late  Dr.  Pereira  this  alkaloid  cannot  be  ad- 
ministered internally  "with  safety.  In  one  case  one-fiftieth  i)art  of 
a  grain  nearly  jjroved  fatal  to  an  elderly  lady  ('  Mat.  Med.'  vol.  2, 
part  2,  p.  695);  and  it  is  probable  that  one-tenth  part  of  a  grain  of 
pure  aconitina  -would  prove  fatal  to  an  adult.  It  would  seem, 
however,  that  some  samples  of  this  alkaloid  are  much  less  potent 
than  others,  and  the  chemical  properties  are  also  different.  (See 
paper  by  Schroff,  Reil's  'Journal  fiir  Toxikologie,'  h.  3.  1857, 
p.  335.)  The  case  reported  by  the  late  Dr.  Golding  Bird,  supra, 
may  thus  receive  an  explanation.  It  appears  that  some  samples 
of  English  aconitina  are  more  powerful  than  those  of  Germany,  but 
according  to  Dragendorff  the  difference  in  the  poisonous  effects  de- 
pends not  on  the  relative  proportion  of  aconitina  so  much  as  on  the 
presence  of  another  alkaloid,  which  he  describes  under  the  name  of 
Nepaline.  Thus  the  strongest  of  the  species  is  the  Aconitum  ferox, 
and  of  this  nepaline  is  a  constituent.  When  this  plant  is  used  for 
making  the  medicinal  preparations  of  aconite,  these  are  observed  to 
have  a  greater  potency.  The  action  of  nepaline  is  different  from 
that  of  aconitine  in  similar  doses.  An  animal  is  so  rapidly  killed  by 
nepaline  or  by  the  aconitum  ferox  in  any  form,  that  the  poison  does 
not  reach  the  large  intestines,  and  it  has  never  been  detected  in  the 
urine.  (Toxicologie  1873,  p.  301.)  The  only  pharmaceutical  pre- 
paration of  the  alkaloid  is  an  ointment  (unguentiom  aconitiae).  It 
consists  of  eight  grains  of  aconitina  dissolved  in  spirit  and  mixed 
with  one  ounce  of  lard. 

Chemical  properties. — Aconitina  is  not  very  soluble  in  water,  but 
it  is  dissolved  by  four  parts  of  alcohol,  two  of  ether,  and  two  and  a 
half  of  chloroform.  It  is  soluble  in  benzole.  A  sample  of  Morson's 
aconitina  possessed  the  following  properties  :— It  was  in  wliitish 
granular  masses,  without  any  distinctly  crystalline  structui-e.  1. 
When  heated  it  readily  fused  and  burnt  in  the  air  with  a  bright 
yellow  flame.  2.  Heated  in  a  close  tube,  it  evolved  first  an  alka- 
line and  then  an  acid  vapour.  3.  It  was  scarcely  soluble  in  water, 
but  was  dissolved  by  weak  acids  and  alcohol  ;  it  did  not  form  a 
crystallizable  salt  on  evaporation.  4.  Nitric  acid  dissolved  it  with- 
out causing  any  change  of  coloui'.  5.  Sidphuric  acid  produced  no 
change  of  colour,  but  on  adding  a  crystal  of  biclu-omate  of  potash, 
green  oxide  of  chromium  was  set  free.  6.  Iodic  acid  dissolved  it 
without  change  of  colour.  7.  Sulphomolybdic  acid  produced  with 
it  a  pale  yellowish  colour— sometimes  produced  by  sulphuric  acid 
only.  8.  Its  solutions  were  precipitated  by  tannic  acid,  and  the 
chloriodide  of  potassium  and  mercuiy.  9.  Iodine  water  gave  a  red- 
dish-brown precipitate  in  a  solution  of  the  sulphate.  10.  It  was 
precipitated  whitish-yellow  by  chloride  of  gold,  but  not  by  chloride 
of  platinum.  Gallic  acid,  corrosive  sublimate,  iodide  and  sulpho- 
cyanide  of  potassium  produced  no  change  in  the  solution.  Dra- 
gendorff" recommends  concentrated  sulphuric  acid  as  a  good  test.  It 
dissolves  the  alkaloid  and  acquires  a  yellow  colom-,  winch  becouies 
brown,  then  reddish-brown  and  violet.    The  violet  colour  shows 
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itself  first  on  the  edges  and  is  the  more  slowly  produced  as  the 
aconitina  is  in  larger  quantity.  The  change  of  colour  takes  place 
in  about  two  hours  with  a  small  quantity.  The  bihydrate  or  a 
diluted  acid  is  without  effect.    (Op.  cit.  p.  393.) 

Organic  liq^dds.— This  alkaloid  is  sufiiciently  soluble  in  ether  to 
be  ^separated  by  Stas's  process  employed  for  strychnia  (ante, 
p.  721).  Dr.  Headland  has  recommended  as  a  physiological  test 
for  aconitina,  the  application  of  an  alcoholic  extract  of  the  acid 
contents  of  the  stomach.  If  l-20th  of  a  grain  be  obtained  it  will 
be  sufficient.  He  states  that  l-300th  of  a  grain  will  poison  a 
mouse  with  characteristic  symptoms  ;  1-lOOth  a  small  bird  ;  1-lOOOth 
of  a  grain  causes  tingling  and  numbness  of  the  tip  of  the  tongue  ; 
1-lOOth  dissolved  in  spirit  and  rubbed  into  the  skin  causes  loss 
of  feeling,  lasting  for  some  time.  ('  Lancet,'  March  29,  1856, 
p.  343.)  There  is  a  great  difference  in  the  chemical  and  physio- 
logical properties  of  this  alkaloid,  according  to  the  mode  in  which 
it  IS  prepared.  (Bouchardat,  'Ann.  de  Therap.'  J 864,  pp.  48 
and  54  ;  also  1863,  p.  41.)  In  order  to  separate  aconitina  from 
the  root  or  leaves  Messrs.  Boiroux  and  L^ger  advise  : — 1.  Making 
a  boiling  decoction  in  water  containing  one  per  cent,  of  tartaric 
acid.  2.  Evaporation  to  a  syrup,  and  the  residue  rendered  strongly 
alkaline  with  caustic  soda.  3.  The  alkaline  liquid  poured  a  littie 
at  a  time  into  benzole.  4.  The  benzole  shaken  with  a  little  water 
acidulated  with  tartaric  acid.  5.  Precipitation  of  the  aconitina 
from  the  aqueous  acid  solution  by  ammonia.  ('  Pharm  Jour  ' 
Peb.  1875,  p.  662.) 
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DEADLY  NIGHTSHADE  (aTKOPA  BELLADONNA). 

There  are  several  plants  known  under  the  name  of  Nightshade 
which,  however,  differ  much  from  each  other.  The  Woody  Night- 
shade (SoLANUM  Dulcamara),  and  the  Gakden  Nightshade  or 
SoLANUM  Nigrum,  known  by  the  red  and  black  colour  of  their 
berries,  have  been  elsewhere  noticed  (page  676).  The  veo-etable 
poison  now  to  be  described  is  the  Deadly  Nightshade?  The 
leaves,  beri'ies,  and  root  of  the  plant  are  poisonous.  They  owe 
their  noxious  effects  to  the  presence  of  the  alkaloid  Atropia. 

Symptoms.— The  symptoms  produced  by  this  poison  are  of  a 
uniform  character,  and  as  a  summary  they  may  be  thus  described  • 
Heat  and  dryness  of  the  mouth  and  throat,  nausea,  vomitina" 
giddiness,  indistinct  or  double  vision,  delirium,  great  excitement' 
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convulsions,  followed  by  stupor  and  lethargy.  The  pupils  are 
much  dilated  and  the  eyes  are  insensible  to  light.  Tn  two  cases 
wliich  occurred  to  Mr.  Tufnell,  the  pupils  were  contracted  diiring 
sleep,  although  dilated  in  the  waking  state.  ('  Dub.  Med.  Press,' 
Jan.  5, 1853  ;  'Journal  de  ChimieMddicale,'  1853,  p.  695.)  Several 
deaths  from  the  effects  of  the  berries  occurred  in  this  metropolis  in 
the  autumn  of  1846.  The  following  case  was  admitted  into  Guy's 
Hospital.  A  boy,  set.  14,  ate,  soon  after  breakfast,  about  thirty 
of  the  berries  of  belladonna,  which  he  had  bought  in  the  street.  In 
about  three  hours  it  appeared  to  liim  as  if  his  face  was  swollen,  his 
throat  became  hot  and  dry,  vision  impaired,  objects  appeared  double, 
and  they  seemed  to  revolve  and  run  backwards.  His  hands  and 
face  were  flushed,  and  his  eyelids  swollen  ;  there  were  occasional 
flashes  of  light  before  his  eyes.  He  tried  to  eat,  but  could  not 
swallow  on  account  of  the  state  of  his  throat.  In  endeavouring  to 
walk  home  he  stumbled  and  staggered  ;  and  he  felt  giddy  when- 
ever he  attempted  to  raise  his  head.  His  parents  thought  him  in- 
toxicated ;  he  was  incoherent,  frequently  counted  his  money,  and 
did  not  know  the  silver  from  the  copper  coin.  His  eyes  had  a 
fixed,  brilliant,  and  dazzling  gaze  ;  he  could  neither  hear  nor  speak 
plainly,  and  there  was  great  thirst  ;  he  caught  at  imaginary  objects 
in  the  air,  and  seemed  to  have  lost  all  knowledge  of  distance.  His 
fingers  were  in  constant  motion  ;  there  was  headache,  but  neither 
vomiting  nor  purging.  He  did  not  reach  the  hospital  until  nine 
hours  had  elapsed  ;  and  the  symptoms  were  then  much  the  same 
as  those  above  described.  He  attempted  to  get  out  of  bed  -ndth  a 
reeling,  drimken  motion  ;  his  speech  was  thick  and  indistinct.  The 
pupils  were  so  strongly  dilated  that  there  was  merely  a  ring  of  iris, 
and  the  eyes  were  qiiite  insensible  to  Light.  The  eyelids  did  not 
close  when  the  hand  was  passed  suddenly  before  them .  He  had 
evidently  lost  the  power  of  vision  ;  although  he  stared  fixedly  at 
objects  as  if  he  saw  them.  The  nerves  of  common  sensation  were 
unaffected.  When  placed  on  liis  legs  he  could  not  stand.  The 
pulse  was  90,  feeble,  and  compressible  ;  liis  mouth  was  in  constant 
motion,  as  if  he  were  eating  something.  His  bladder  was  full  of 
urine  on  admission.  He  continued  in  this  state  for  two  days,  being 
occasionally  conscious  ;  when,  by  a  free  evacuation  of  the  bowels, 
some  small  seeds  were  passed  ;  these  were  examined  and  identified 
as  the  seeds  of  belladonna.  The  boy  gradually  recovered,  and  left 
the  hospital  on  the  sixth  day  after  his  admission  ;  the  progress  of 
recovery  was  indicated  by  the  state  of  the  pupils,  which  had  then 
only  acquired  their  natural  size  and  power  of  contraction.  In 
three  other  cases  which  occurred  at  the  same  time,  the  berries 
having  been  baked  in  a  pie,  pains  in  the  limbs,  drowsiness,  insensi- 
bility, and  convulsions,  were  among  the  symptoms. 

In  two  instances  of  poisoning  by  the  berries  related  by  Dr.  Moll, 
the  symptoms  bore  a  strong  resemblance  to  those  of  delirium  tre- 
mens, but  among  them  were  heat  and  dryness  of  the  throat,  loss 
of  power  of  swallowing,  incoherent  speech,  double  vision,  and 
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strange  spectral  illusions,  with  occasional  fits  of  wild  and  un- 
governable laughter.  On  the  following  morning  both  patients  re- 
covered as  if  from  a  dream  ;  but  they  suffered  for  some  time  from 
languor,  thu-st,  and  dryness  of  the  throat ;  the  pupils  also  con- 
tinued dilated.  (Casper's  '  Wochenschrift/  January  10, 1846,  p.  26.) 
Two  cases  of  the  effects  of  the  berries  on  children  are  quoted  in  the 
' Edinburgh  Medical  and  Surgical  Journal.'  (Vol.  29,  p.  452.) 
Among  the  first  symptoms,  three  hours  after  the  berries  were  eaten, 
the  children  were  seized  with  uncontrollable  fits  of  laughter  ;  catch- 
ing at  objects  ;  incessant  incoherent  babble,  and  continued  agita- 
tion of  the  body,  with  fixed  staring  eyes,  and  dilated  insensible 
pupUs.  A  man,  set.  34,  ate  about  fifty  berries  to  relieve  his  thirst. 
He  soon  perceived  a  burning  sensation  in  the  throat,  and  a  feeling 
of  stupefaction.  He  staggered  home  and  went  to  bed.  In  the 
evening  he  was  seized  with  such  violent  delirium  that  it  required 
tlu-ee  men  to  confine  him.  His  face  was  livid  ;  his  eyes  were  in- 
jected and  protruding— the  pupils  strongly  dilated  ;  the  carotid 
arteries  pulsated  most  violently  ;  and  there  was  a  full,  hard,  and  fre- 
quent pulse,  with  loss  of  powerto  swallow.  He  was  bled,  and  in  about 
half  an  hour  was  able  to  swallow  an  emetic  ;  this  brought  away  a 
violet  blue  or  purple  liquid,  which  is  always  a  well-marked  indica- 
tion of  this  form  of  poisoning.  Purgative  medicines  and  injec- 
tions were  employed,  and  the  man  recovered  his  consciousness  in 
about  twelve  hours.  (Case  by  Dr.  Rosenberger,  Canstatt's  '  Jaliresb. ' 
1844,  vol.  5,  p.  295.)  In  six  other  cases,  reported  in  the  same  journal 
by  Dr.  Teschenmacher,  the  symptoms  varied  slightly  in  the  different 
patients.  They  all  experienced  double  vision,  dilatation  of  the 
pupils,  constriction  of  the  throat,  giddiness,  and  a  tendency  to 
sleep.  They  who  had  eaten  most  berries  fell  into  a  soporose  state, 
and  had  violent  convulsions  of  the  extremities.  In  twenty-four 
hours  the  whole  of  the  family  had  recovered. 

The  root  of  the  belladonna,  administered  in  the  form  of  decoc- 
tion as  a  clyster,  has  destroyed  life.  Four  scruples  of  the  root 
were  employed,  and  the  liquid  strained  and  reduced  by  evapora- 
tion to  four  ounces,  was  injected.  After  a  slight  stage  of  excite- 
ment, the  patient,  a  woman,  set.  27,  fell  into  a  state  of  complete 
coma  ;  the  countenance  appeared  swollen,  and  of  a  reddish-brown 
colour  ;  the  pupils  were  excessively  dilated  ;  the  pulse  was  at  first 
full  and  hard,  then  small  ;  death  took  place  in  five  hours.  (Casper's 
\  Wochens.'  Feb.  8,  1845,  p.  101.)  This  case  proves  that,  in  poison- 
ing by  nightshade,  there  is  in  some  instances  little  or  no  delirium, 
and  that  tlie  patient  may  be  at  once  thrown  into  a  fatal  lethargy.  A 
case  of  recovery,  in  which  a  girl,  set.  9,  masticated  portions  of  the 
root  of  belladonna,  is  reported  by  Mr.  Bullock.  ('Med.  Gaz.'vol. 
19,  p.  265.)  In  two  hours  there  was  sickness,  lassitude,  and  dry- 
ness of  the  throat  ;  in  four  hours  delirium  with  convulsions  came 
on  ;  the  face  was  distorted,  the  eyes  were  protruded,  and  the 
pupils  widely  dilated.  The  girl  was  completely  insensible.  Under 
the  use  of  the  stomach-pump  and  emetics  she  recovered. 
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Fig.  90. 


femall  leaf  of  belladonna, 
natural  size. 


The  leaves  of  belladonna  have  occasionally  given  rise  to  accidents. 
A  young  man  swallowed  an  infusion  of  two  drachms  of  the  leaves. 
In  about  an  hour  he  found  great  difficulty  in  swallowing,  the  salivary 
secretion  was  suppressed,  and  objects  appeared  to  be  in  perpetual 
motion  before  him.  He  became  delirious,  attempted  repeatedly  to 
pass  his  urine,  but  could  not ;  and  for  an  hour  and  a  half  he  was 
in  constant  motion,  although  his  gait  was  unsteady.    The  muscles 

of  his  face,  jaws,  and  limbs  were  agi- 
tated by  convulsive  twitchings ;  the 
pupils  were  excessively  dilated,  and 
there  were  singular  hallucinations. 
There  was  neither  nausea,  vomiting, 
nor  purging.  Emetics,  injections,  and 
bleeding  were  resoi-ted  to,  and  the 
next  morning  he  awoke  as  if  from  a 
dream.  The  leaves  of  belladonna  are 
peculiar  in  shape.  The  annexed  illus- 
tration (fig.  90)  is  from  a  photograph 
of  a  small  leaf  of  the  fresh  plant, 
showing  the  natural  venation  of  the 
living  leal  ('  Ann.  d'Hyg.'  Oct.  1847, 
p.  413.) 

Dr.  Garrod  has  communicated  to 
me  the  symptoms  wliich  one  of  his 
patients  and  himself  suffered  as  a 
result  of  taking  an  infusion  of  belladonna-leaves  which  had  been 
ignorantly  supplied  for  ash-leaves.  A  quarter  of  an  ounce  of 
the  leaves  was  boiled  for  a  few  minutes  with  ten  ounces  of 
water.  Dr.  Garrod  took  about  half  a  wineglassful  of  this  de- 
coction, equivalent  to  eleven  grains  of  the  dried  leaves.  He 
believed,  at  the  time,  it  was  the  infusion  of  ash-leaves,  and 
wished  to  determine  by  taste  whether  it  was  good.  In  about  half 
an  hour  the  symptoms  commenced  by  swimming  in  the  head, 
intense  feeling  of  nervousness,  palpitation  of  the  heart,  a  small 
and  rapid  pulse,  dryness  of  the  mouth  and  tliroat,  and  perver- 
sion of  taste,  indistinctness  of  vision,  dilatation  of  the  pupils, 
rapid  flow  of  ideas,  weakness  of  the  limbs,  and  slight  difficulty  of 
articulation.  His  taste  was  so  altered  that  some  brandy  given  to 
him  had  the  taste  of  the  infusion.  Some  of  the  infusion  was  put 
into  an  eye,  and  in  about  a  quarter  of  an  hour  it  dilated  the  pupil 
powerfully.  In  about  four  hours  Dr.  Garrod  had  recovered  from 
these  efliects  ;  but  there  was  indistinctness  of  vision  with  dilated 
pupils  for  one  or  two  days,  and  a  generally  depressed  state  of  the 
nervous  system,  from  which  even  after  two  years  he  had  not  entirely 
recovered.  His  patient  took  half  a  pint  of  the  infusion,  eqiiivalent 
to  about  a  quarter  of  an  ounce  of  dried  belladonna  leaves  ;  the 
symptoms  were  similar  bat  more  severe,  and  lasted  for  a  loilger 
time.  They  were  giddiness,  difficulty  in  walking,  dryness  of  the 
mouth  and  thi'oat,  and  perversion  of  taste,  mdistinctness  of  vision, 
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and  dilatation  of  the  pupils,  bloodshot  eyes,  difficult  articulation, 
delii-ium,  coma  (insensibility),  scarlet  redness  of  the  skin  of  the 
face  and  neck,  followed  on  the  second  day  by  a  peeling  off  of  the 
cuticle.  This  last  symptom,  although  not  common,  has  been  ob- 
served in  other  cases  of  poisoning  by  belladonna  in  large  medicinal 
doses.  Some  of  these  symptoms  continued  more  or  less  for  ten 
hoiu-s.  The  patient  suffered  from  shock  to  the  nervous  system  for 
a  considerable  period  after  his  recovery  from  the  urgent  symptoms. 
One  of  the  effects  of  the  poison  was  to  produce,  in  both  cases,  an 
increased  secretion  from  the  kidneys. 

The  extract  of  belladonna  appears  to  be  very  uncertain  in 
its  operation.  It  is  made  from  the  fresh  leaves  and  yoimg  branches 
of  the  plants.    The  medicinal  dose  is  from  one  quarter  to  one  grain. 
In  a  case  wliich  occurred  at  St.  George's  Hospital,  an  ounce  of  the 
extract  was  taken  without  causing  death  ;  but  in  another  instance, 
a  cliild,  ast.  9,  nearly  lost  his  life  by  a  dose  of  thirty  grains,  ad- 
ministered to  liim  in  mistake  for  extract  of  taraxacum.  Delirium 
came  on  in  half  an  hour  ;  this  was  followed  by  coma.  In  addition 
to  other  characteristic  symptoms,  the  child  suffered  from  convulsive 
twitchings  of  the  arms.    There  was  pain  in  the  head,  with  deranged 
v'sion,  for  ten  days  after  the  accident.    ('Prov.  Med.  Jour.'  Feb. 
24,  1847,  p.  98.    Sec  also  '  PharmaceuticalJournal,'  Feb.  1853,  p. 
404.)  Dr.  Gray,  of  New  York,  has  related  a  case  in  which  a  child, 
between  two  and  three  years  of  age,  swallowed  from  eight  to  twelve 
grains  of  the  extract,  and  after  suffering  the  usual  symptoms  in  a 
severe  form  for  three  hours,  recovered.    This  gentleman  describes 
his  own  sensations  after  having  taken  a  large  dose  of  the  same  pre- 
paration.   They  bear  out  singularly  the  truth  of  the  descriptions 
given  by  other  observers.    (See  'Med.  Gaz.'  vol.  37, p.  255.)  Mr. 
Iliff,  jun.  has  given  an  account  of  the  effects  produced  on  himself 
by  a  dose  of  nine  grains  of  the  extract  of  belladonna,  for  which  I 
must  refer  the  reader  to  the  '  Lancet '  (Dec.  1,  1849,  p.  756.  See 
also  for  other  cases  '  Med.  Times,'  Aug.  30,  p.  234,  and  '  Ann. 
d'Hygiene,  1853,  vol.  1,  p.  417).    In  the  last  case  the  members 
of  a  family  suffered  from  symptoms  of  poisoning  by  the  extract, 
but  they  all  recovered.    In  the  '  Medical  Gazette  '  (vol.  42,  p.  589) 
will  be  found  the  report  of  an  inquest  in  a  case  of  alleged  poison- 
ing by  belladonna,  involving  many  points  regarding  this  poison. 
The  question  at  issue  was  whether  death  had  arisen  from  an  over- 
dose of  the  extract  or  from  natural  causes.    The  extract  of  bella- 
donna is  subject  to  great  variation  in  strength,  a  fact  which  may 
furnish  an  explanation  of  certain  exceptional  cases  in  which  persons 
are  stated  to  have  recovered  from  large  doses  of  this  compound. 
A  case  occiured  to  Mr.  Edwards  in  which  a  woman,  set.  34,  re- 
covered after  having  swallowed  a  drachm  of  the  extract  by  mistake 
('  Lancet,'  May  24,  1851,  p.  568.)    Mr.  Solly  met  with  an  instance 
m  which  a  man  took  a  scruple  by  mistake.    No  symptoms  occurred 
for  two  hours.    He  then  suffered  from  dryness  of  the  throat 
difficulty  of  swallowing,  fanciful  delusions,  and  rambling,  inco' 
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lierent  conversation.    The  pupils  were  dilated  and  insensible  to 
light- -the  eyes  were  prominent  and  had  a  vacant  stare.  There  was 
drowsiness  with  a  feeble  and  irregular  pulse,  and  a  loss  of  muscular 
power.    Under  the  use  of  emetics,  the  man  recovered  the  next  dav 
('  Lancet,'  Feb.  3,  1855,  p.  121.)  ^' 

Two  persons  swallowed  a  small  spoonful  of  the  extract  of  bella- 
donna by  mistake  for  that  of  juniper.  There  was  speedily  indistinct- 
ness of  vision,  with  tottering  gait,  delirium,  incoherency,  hallucina- 
tions, and  dilatation  of  the  pupils.  In  one  patient  there  was  great 
cerebral  excitement.  The  apothecary  to  whom  the  extract  was 
taken,  tasted  it,  and  soon  experienced  symptoms  which  led  to  a  sus- 
picion of  its  real  nature.  Under  treatment,  the  symptoms  of  poison- 
ing disappeared  in  two  days  ;  but  one  of  the  patients  died  on  the 
seventh  day  from  disease.  The  physical  and  physiological  properties 
of  the  extract  indicated  that  it  was  belladonna  ;  but  the  attempt  to 
procure  atropia  from  it  entirely  failed.  A  portion  of  the  concen- 
trated extract  given  to  a  dog  caused  dilatation  of  the  pupil  in  a 
quarter  of  an  hour,  an  index  of  the  rapidity  with  which  the  alkaloid 
atropia  is  absorbed  and  difiiised  through  the  blood.  A  woman 
swallowed  on  an  empty  stomach  a  drachm  of  the  extract  of  bella- 
donna. She  then  took  some  food.  Aiter  the  lapse  of  tliree  hours, 
symptoms  of  poisoning  came  on  suddenly.  She  lost  the  power 
of  standing  ;  there  was  trembling  of  the  limbs  with  convulsive 
motions,  a  nervous  laugh,  and  incoherent  speech.  The  pupils 
were  much  dilated,  and  great  lassitude  followed  this  stage  of  ex- 
citement. Under  treatment  she  recovered  in  twelve  hours. 
('Ann.  d'Hyg.,  Oct.  1847,  p.  413.)  Orfila  has  satisfactorily 
accounted  for  these  anomalies  in  the  power  of  the  extract.  Some 
specimens  are  quite  inert ;  those  only  have  an  energetic  action 
which  are  prepared  by  evaporating  the  fresh  juice  at  a  very  low 
temperature.    ('  Toxicologic,'  vol.  2,  p.  395.) 

Dr.  Stevenson  met  with  a  case  in  which  a  cliild,  between  two 
and  three  years  of  age,  recovered  from  a  dose  of  five  grains  of  the 
extract.  ('  Guy's  Hosp.  Rep. '  1869,  p.  268.)  In  a  case  of  compound 
poisoning  by  extract  of  belladonna  and  tincture  of  opium,  there  was 
the  violent  excitement  produced  by  belladonna,  but  the  pupils  were 
.strongly  contracted  as  in  poisoning  by  opium.  ('Med.  Times  and 
Gaz.'  1870,  vol.  1,  p.  564.)  A  case  occurred  in  February  1865,  in 
which  a  lady  suffered  from  severe  symptoms  of  jDoisoning,  and  nearly 
lost  her  life,  owing  to  an  injection  containing  one  drachm  of  the 
extract  of  belladonna  and  one  drachm  of  wine  of  opium  having  been 
administered  to  her.  The  pupils  in  this  case  were  dilated,  and  the 
opium  did  not  in  any  way  counteract  the  efiiects  of  the  bella- 
donna. 

The  following  case,  which  occurred  in  November  1871,  is  re- 
markable for  the  fact  that  a  woman  recovered  from  a  large  dose  of 
the  extract.  A  nurse  gave  by  mistake  to  a  lady  whom  she  was 
attending  a  belladonna  liniment  containing  three  drachms  of  the 
extract  mixed  with  soap  liniment.  She  had  vomited  slightly.  Wlien 
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seen  by  Mr.  F.  Keen,  he  found  her  suffering  from  dryness  of  the 
throat,  difficulty  of  swallowing,  di-owsiness,  delirium,  the  pupils  dila- 
ted, iixpd  staring  of  the  eyes,  loss  of  power,  and  difficulty  of  speech. 
Paralysis  of  the  limbs  came  on  with  great  pain  in  the  back.  Emetics 
with  brandy  and  cayenne  pepper  were  employed  with  success.  The 
woman  recovered,  but  not  until  after  five  weeks  from  the  time  of 
s^v'a^owing  the  liniment. 

The  tincture  of  belladonna  is  made  from  the  leaves.    The  medi- 
cinal dose  is  from  five  to  twenty  minims. 

Local  action—The  extract,  as  it  is  well  known  by  its  effects  in 
dilating  the  pupU,  acts  through  the  shin.    It  is  easily  absorbed,  and 
must  therefore  be  used  with  caution.  M.  Casanova  ordered  a  blister 
to  be  applied  to  the  abdomen  of  a  woman,  and  prescribed  a  dressing 
of  one  part  of  extract  of  belladonna  to  three  parts  of  mercurial  oint*^ 
ment.    At  first  mne  grains,  and,  after  two  hours,  tliirty  grains  of 
the  extract  were  thus  employed.    The  patient  was  soon  attacked 
mth  violent  delirium,  crying  out  incoherently,  and  attemptino-  to 
di'ive  away  horrible  forms  which  she  fancied  she  saw  flitting  around 
her     ihe  pupil  was  enormously  dUated  ;  there  was  intense  thirst 
with  spasmodic  constriction  of  the  throat  in  drinking     These  svmn 
f?^^l''^'i^?*^>^PP^'^^"^til  after  the  lapse  of  forty-eight  hours. 
C  Gaz.  Med.'  Mars  13,  1847,  p.  207.)    In  a  case  thft  occurred  to 
IJr.  Jenner,  symptoms  of 'poisoning  arose  from  the  appUcation  of  a 
fresh  belladonna  plaster  to  a  pustular  surface  produced  by  the  appli- 
cation of  an  old  plaster.    Some  time  afterwards  the  patient  suffered 
from  great  dryness  of  the  tongue  and  throat,  which  prevented  dis- 
tinct articulation,  and  was  rather  increased  by  his  taking  water 
ihere  was  a  strong  desire  to  pass  the  urine,  but  only  a  few  drops 
could  be  passed  at  a  time.    There  was  confusion  in  the  head  and 
convulsive  catchings  in  the  limbs.    In  about  eight  hours  he  had  lost 
the  power  of  standing.    He  was  restless,  his  hands  were  in  constant 
motion,  as  if  he  were  busy  in  moving  light  objects.    He  moved  his 
mouth  incessantly,  but  the  sounds  thus  made  were  unintelKgible 
Me  seemed  unconscious  of  the  presence  of  persons.    The  pupils 
were  large,  and  they  acted  imperfectly  under  exposure  to  hc/ht  On 
the  removal  of  the  plaster  the  symptoms  ceased,  leaving  the"  next 
day  ^liatation  of  the  pupils,  dimness  of  vision,  and  impairment  of 
memory.    ('  Med.  Times  and  Gaz.'  Nov.  22,  1856,  p  513  ) 

Appearanccs.—The  appearances  observed  in  several  cases  of 
poisoning  by  the  berries  which  proved  fatal  in  London  during,  the 
autumn  of  1846,  were  as  foUows  :-The  vessels  of  the  brain  were 
congested  with  liquid  blood,  the  stomach  and  intestines  were  pale 
and  flaccid  there  were  some  red  spots  towards  the  cardiac  end  In 
other  fatal  cases,  of  which  the  appearances  have  been  reported 
the  brain  and  its  membranes  were  found  distended  with  thick 
black  blood.  Red  spots  have  also  been  observed  around  the 
throat  and  gnllet,  and  congested  patches  of  a  dark  pui-ple  colour  on 
the  coats  of  the  stomach.  In  some  instances  the  mucous  membrane 
has  been  completely  dyed  by  the  juice  of  the  berries.    A  boy  S 
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5,  after  having  eaten  a  quantity  of  the  berries  of  the  belladonna, 
went  to  bed,  was  very  restless,  vomited  once,  and  died  in  convu'sions 
about  fifteen  hours  after  having  taken  the  poison.  On  inspection, 
the  eyes  were  half  open,  with  an  intense  lustre,  the  pupils  dilated, 
the  mouth  spasmodically  closed,  and  the  sphincter  ani  relaxed. 
The  cerebral  vessels  were  distended  with  dark-coloured  blood,  the 
substance  of  the  brain,  cerebellum,  and  medulla  oblongata  presented 
numerous  bloody  points.  In  the  throat  and  gullet  there  were 
several  patches  of  redness.  In  the  stomach  there  was  some  fluid, 
with  three  open  berries  ;  the  mucous  membrane  was  of  a  reddish-blue 
colour  in  various  parts.  (Case  by  Dr.  Rosenberger,  Canstatt's 
'  Jahresb.'  1844,  vol.  5,  p.  29-5.) 

For  another  case  showing  the  appearances,  see  Horn's  '  Viertel- 
jahrsschrift,'  1866,  vol.  2,  p.  159.  A  woman,  sst.  66,  swallowed  a 
teaspoonful  of  belladonna  liniment,  and,  after  sufiering  the  usual 
symptoms,  died  in  sixteen  hours.  On  inspection,  the  lungs  were 
found  fuU  of  blood,  the  right  side  of  the  heart  contained  but  little 
black  blood,  and  the  left  side  was  firmly  contracted.  The  brain 
was  slightly  congested.  The  stomach  and  other  organs  presented 
nothing  unusual.  The  inspection  was  made  thirty-four  hours  after 
death,  and  the  pupils  were  then  dilated.    ('  Lancet,'  1870,  vol.  2, 

Ayialysis. — The  indigestible  nature  of  the  leaves,  fruit,  and  seeds 
wiU  commonly  lead  to  their  detection  in  the  matters  vomited  or 
passed  by  the  bowels,  or  in  the  contents  of  the  viscera  after  death. 
The  seeds  of  belladonna  are  small,  of  a  somewhat  oval  shape,  and  of  a 

dark  colour.  Under  a  low  magnifying  power 
Pig.  91.  they  have  a  honeycombed  surface  (fig.  91). 


In  henbane,  the  surface  of  the  seeds  presents 
more  irregular  depressions,  resembling  those 
seen  on  certain  corals  or  madrepores.  The 
seeds  of  belladonna  may  be  distinguished  by 
the  microscope  from  the  seeds  of  other  poi- 
sonous plants.  In  place  of  the  seeds,  frag- 
ments of  the  skin  of  the  fruit  or  berries 
may  be  found  in  the  contents  of  the  stomach. 
The  skin  gives  a  purple  colour  to  a  solution 
of  carbonate  of  soda,  and,  in  applying  spec- 


Seeds  of  belladonna.  trum  analysis  to  the  liquid,  Mr.  Sorby 

6."  MaSed  39  diameters,  found  that  a  portion  of  skin  less  than  one- 
tenth  of  an  inch  square  was  sufficient  to 
give  a  coloured  solution,  in  which  a  characteristic  absorjition  band  was 
produced.  It  is  a  narrow  dark  band,  corresponding  to  that  of  blood, 
which  is  nearer  to  the  red  end  of  the  spectrum,  and  about  twice  as 
wide.  Mr.  Sorby  believes  this  to  be  characteristic  of  the  solanum 
purple,  found  only  in  the  genus  solanum. 

The  colouring  matter  of  the  berry  is  of  a  deep  purple  hue  ;  it  is 
turned  green  by  alkalies,  and  red  by  acids.  The  leaves  (fig.  00, 
p.  762)  would  be  known  by  their  botanical  characters,  and  a  decoc- 
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tion  or  infusion  of  them,  by  the  liquid  causing  dilatation  of  the 
pupil.  Dr.  Runge  found  that  the  urine,  blood,  or  organic  liquids 
containing  this  poison,  applied  to  the  eye  of  an  animal,  caused  dila- 
tation of  the  pupil.  It  takes  place  equally  in  poisoning  with  hen- 
bane and  stramonium. 


ATROPIA. 

Atropia  is  the  name  given  to  the  alkaloidal  principle  of  bella- 
donna ;  it  is  a  powerful  poison.  Some  consider  it  to  be  identical 
with  daturia,  the  poisonous  alkaloid  of  thornapple,  but  this  is 
not  yet  satisfactorily  established,  either  chemically  or  physio- 
logically. Symptoms  of  poisoning  have  been  produced  by  the  appli- 
cation of  a  weak  solution  of  atropia  to  the  eyes.  One-eighth  of  a 
^am  injected  beneath  the  skin,  for  the  relief  of  sciatica,  caused  all 
the  symptoms  of  poisoning  with  belladonna.  One  grain  used  ender- 
mically  nearly  proved  fatal  to  a  patient  at  Guy's  Hospital,  and  in 
the  following  case  reported  by  Mr.  Leach  ('  Med.  Times  and  Gaz  ' 
July  6,  1865,  p.  34),  a  man  who  swallowed  by  mistake  a  grain  of 
sulphate  of  atropia,  m  solution,  had  a  narrow  escape  of  his  life  In 
an  hour  afterwards,  the  following  symptoms  were  observed  -—The 
pupils  were  enormously  dilated,  so  that  the  iiddes  were  scarcely 


Fig.  92. 


Fig.  93. 


Crystals  of  pure  atropia,  magnified 
70  fliameters. 


Imperfect  crystals  of  sulphate  of 
atropia,  magnified  30  diameters. 


Visible,  and  the  eyes  moved  restlessly  from  side  to  side.  The  pulse 
was  very  quick,  and  the  patient  appealed  as  if  intoxicated.  In  another 
hour  his  hands  were  cold,  the  pulse  was  weak,  and  there  was  loss 
of  power  m  the  limbs.  He  became  restless,  incoherent,  and  tmcon- 
scious  of  preceding  events.  There  was  also  delirium  In  a  later 
stage  there  was  a  morbid  sensitiveness  to  sounds  and  ob  ec  s  the 
tongue  was  furred,  and  the  skin  was  dry  and  hot.  The  pupi  s'con 
tmued  dilated  for  a  week,  and  for  severll  days  there  wasTmr+h^ 
paralysis  of  the  bladder.  He  recovered  in  a  fortnight    In  November 
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1850  Ml-.  Sells,  of  Guildford,  forwarded  to  me  for  examination  the 
stomach  of  a  young  man  who  had  poisoned  himself  by  taking,  as  it 
was  supposed,  two  grains  of  atropia.  He  took  the  dose  on  going 
to  bed.  He  was  heard  to  snore  heavily  during  the  night,  and  was 
found  dead  about  seven  o'clock  in  the  morning,  lying  on  his  right 
side,  the  sm-face  livid,  the  limbs  rigid  and  contracted,  and  with  a 
little  brown  matter  issuing  from  the  mouth.  The  pupils  were  much 
dilated.  The  mucous  membrane  of  the  stomach  presented  a  diffused 
redness,  wliich  might  have  arisen  from  some  brandy  which  he  had 
swallowed.  No  trace  of  the  poison  could  be  detected  in  the  stomach 
or  its  contents.  In  the  '  Association  Medical  Journal '  (Sept.  16, 
1853,  p.  818)  will  be  found  the  report  of  a  case  in  which  all  the 
symptoms  of  poisoning  by  belladonna  arose  from  the  application  of 
a  weak  solution  of  atropia  in  water  to  the  conjunctiva. 

The  criminal  administration  of  atropia  is  a  rare  event  in  this 
country.  A  trial  for  murder  by  this  alkaloid  took  place  at  the 
Manchester  Lent  Assizes,  1872  (Beg.  v.  Steele).  The  prisoner,  who 
was  a  nurse  in  the  workhouse,  was  charged  with  administering 
atropia  to  the  senior  sui-geon,  Mr.  Harris,  and  thereby  causing  his 
death.  The  deceased  was  taken  suddenly  ill  after  his  breakfast, 
and  he  died  under  the  usual  symptoms  of  poisoning  with  atropia  in 
about  twelve  hours.  The  poison  was  detected  in  the  body  by  Mr. 
Calvert,  and  also  in  a  liquid  found  in  the  room — a  solution  of 
atroj)ia  in  spirit.  Milk  was  the  vehicle  tlirough  which  it  was  taken. 
The  milk  as  sent  from  the  kitchen  contained  nothing  injurious,  but 
that  found  in  deceased's  room  was  tasted  by  two  of  the  nurses  and 
they  both  sufi'ered  from  poisoning  by  atropia.  The  prisoner  had 
access  to  tliis  room,  and  it  was  alleged  that  she  had  a  strong  motive 
for  this  criminal  act,  but  there  was  no  direct  proof  to  show  that  she 
put  the  poison  into  the  milk,  and  she  was  acquitted. 

Analysis. — ^Atropia  is  a  white  crystalline  substance,  requiring 
500  parts  of  water  to  dissolve  it,  but  easily  dissolved  by  alcohol, 
ether,  and  diluted  acids.  It  may  be  crystallized  from  its  alcoholic 
solution,  but  with  some  difficulty.  The  annexed  illustration  (fig.  92, 
p.  767),  shows  the  crystalline  form  of  pure  atropia,  given  to  me  by  the 
late  Mr.  Morson,  and  fig.  93  represents  the  irregular  crystalline  forms 
of  the  sulphate  of  atropia,  as  it  is  deposited  from  an  alcoholic  solu- 
tion. Ammonia  added  to  the  solution  of  sulphate  of  atropia  does  not 
separate  the  alkaloid  in  distinct  crystals.  In  this  respect  it  differs 
from  morphia  and  strychnia.  When  atropia  is  heated  on  platinum 
it  melts,  darkens  in  colour,  and  burns  with  a  yellowish  smoky  flame. 
Sulphuric  and  hydrochloric  acids,  dissolve  it  without  colom-ing  it. 
Nitric  and  iodic  acids  produce  with  it  an  oclu-eous  colour.  Sulpho- 
molybdic  acid  produces  no  change.  Tannic  acid  precipitates  the 
alkaloid  from  its  solutions  ;  but  the  most  effectual  precipitant  is  the 
chloriodide  of  potassium  and  mercury,  which  throws  down  a  dense 
white  precipitate  even  in  very  diluted  solutions.  Atropia  is  also 
precipitated  by  chloride  of  gold,  but  unUke  strychnia,  it  is  not  pre- 
cipitated by  sulphocyanide  of  potassium  or  clu-omate  of  ijotash. 
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According  to  Winckler,  atropia  is  most  completely  precipitated 
from  all  its  solutions  by  the  chloriodide  of  potassium  and  mercury 
(p.  549  ante).    By  the  use  of  this  precipitant  he  was  able  to  deter- 
mine the  proportion  of  atropia  contained  in  the  powder  of  the  dry 
leaves  and  root.    In  the  leaves  the  alkaloid  varied  from  0-41  to  0  "49 
per  cent,  and  m  the  root  it  amounted  to  0-48  per  cent.     ('  Pharm 
Jour.  June  1872,  p.  1029.)  According  to  Mr.  Luxton,  1,000  grains 
of  the  leaves  yield  only  five  grains  of  atropia.    The  pharmaceutical 
preparations  of  this  alkaloid  are  a  solution,  Liqiior  Atropise,  in  recti- 
fied spmt  and  water  m  the  proportion  of  four  grains  of  atropia  to  one 
tluicl  ounce.    2.  The  Liquor  Atropiaz  sulphatis,  in  which  the  sulphate 
IS  m  a  sunilar  proportion  ;  and,  3.  The  ointment,  which  contains 
eight  grains  to  the  ounce. 

Organic  liquids.— Atropia,  may  be  separated  from  organic  liquids 
by  a  process  similar  to  that  which  has  been  elsewhere  described  for 
strychnia     (See  a7ite,  p.  720.)    There  are  no  absolute  or  certain 
chemical  tests  for  this  alkaloid  when  contained  in  an  organic  liquid 
Ihe  only  test  usuaUy  employed  is  of  a  physiological  nature,  namely' 
the  eftect  produced  on  the  pupH  of  the  eye  by  small  quantities  of 
liquid,  or  extract,  containing  traces  of  atropia.    The  pupil  is 
largely  dilated  by  the  salts  of  this  alkaloid,  and  the  eye  loses  its 
sensibihty  to  light.  The  introduction  of  any  organic  extract,  con- 
taining atropia,  into  a  wound  in  the  ceUular  membrane  of  an  animal 
also  causes  ddatation  of  the  pupil.  Daturia,  hyoscyamia,  and  digita- 
Ime  applied  to  the  eye  also  produce  dilatation  of  the  pupil.  Poison- 
ous mushrooms  and  other  noxious  organic  matters  have  a  similar 
ettect,  so  that  there  is  nothing  very  conclusive  in  this  result,  unless 
there  is  also  strong  evidence  from  symptoms,  that  belladonna  has 
been  actually  taken  or  administered. 

At  the  Exeter  Autumn  Assizes  for  1865  {Beg.  v.  Sprague)  a 
medical  man  was  charged  with  attempting  to  poison  his  wife  and 
other  persons  with  atropia,  which  it  was  alleged  had  been  placed 
m  a  rabbit  pie.  The  evidence  failed  to  show  at  the  trial  that  the 
prisoner,  or  any  other  person,  could  have  mixed  poison  with  the 
pie,  much  less  such  a  poison  as  this,  which  in  the  dose  of  one  or 
two  grains,  either  destroys  Ufe  or  produces  serious  Ulness  con- 
tinuing for  some  time.  The  symptoms,  as  described,  resembled 
those  caused  by  noxious  food,  and  difi-ered  in  many  respects  from 
IhZl^i poisoning  with  atropia.  The  only  fact  on  which  this  chemical 
theory  seemed  to  rest,  was  that  the  pupils  of  those  who  ate  of  the 
tTe  extaTtof  f afterwards-4eJe  dilated,  and  a  portion  of 
rljL?+       ^  !i.  ^  scrapings  of  the  pie  dish  is  said  to  have  caused  a 

iuls  T2  18??  P'^P^^?  (S^^  '^^d-  Tinges  and  Gaz.' 

n  n      f'/i  1?  '         'Chemical  News,'  August  11,  1865, 

tVio  toi  £       ,  ,  supposed  poison  was  separated  from 

the  baked  leg  of  a  rabbit  by  soaking  it  in  dilute  hydrochloric  Jd 
thit'  T^r  fi'l^  have  examined  the  properties  of  atr  Jp  a 

this  alkaloid  melts  at  194°,  is  entirely  volatile  uAder  300°,  and  is 
then  in  great  part  decomposed.    This  is  below  an  ordinary  cooking 
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temperature.  ('  Chemie  der  Organisclien  Alkalien,'  Schwartzkopf, 
p.  317.)  The  -whole  of  the  scientific  theory  rested  upon  the  dila- 
tation of  the  pupils,  and  tliis,  although  presumptive,  is  not  positive 
evidence  of  atropia  having  been  administered. 


CHAPTER  74. 

POISONING  WITH    LOBELIA,   OB    INDIAN  TOBACCO.  DATTJBA  STIIAMONIUM  OB 

THOENAPPLE. — SYMPTOMS     AND    APPEARANCES.  HOCUSSING. — DATUBIA  : 

ITS  ACTION  AND  CHEMICAL  PEOPBBTIES. 

rNDiAJsr  TOBACCO  (lobelia  iuflata). 

The  powdered  leaves  of  Indian  tobacco  contain  an  acrid  prin- 
ciple which  is  capable  of  producing  poisonous  effects  on  the  brain 
and  spinal  marrow,  attended  with  irritation  of  the  stomach  and 
bowels.  Wibmer  relates  that  in  one  instance  it  produced  at  first 
violent  vomiting  in  the  person  for  whom  it  was  prescribed  ;  but  the 
medicine  was  repeated  until  it  was  no  longer  ejected  from  the 
stomach.  The  patient  suffered  severe  pain,  and  speedily  died, 
stupor  and  convulsions  having  preceded  death.  The  powdered 
leaves  and  seeds  have  been  much  employed  by  quacks  in  the  United 
States,  and  accidents  have  occasionally  arisen  from  the  substance 
having  been  taken  in  excessive  doses. 

When  administered  in  doses  of  from  ten  to  twenty  grains,  lobelia 
operates  as  an  emetic  ;  but  in  larger  quantity  it  acts  deleteriously. 
It  would  also  appear  that  even  ordinary  medicinal  doses  affect  some 
persons  with  great  severity.  There  is  an  erroneous  notion  that 
this  is  a  useful  medicine  and  not  a  poison,  although,  like  arsenic 
and  opium,  it  may  be  either,  according  to  the  mode  in  wliich  it  is 
employed. 

In  one  case  a  man  lost  liis  life  by  swallowing  one  drachm  ot  the 
powdered  leaves,  prescribed  by  a  quack.  This  person  was  seen  by 
a  medical  practitioner  soon  after  he  had  taken  the  poison  :  he  was 
evidently  suffering  great  pain,  but  he  was  quite  unconscious  ;  the 
pulse  was  small,  and  the  pupils  were  strongly  contracted  and  insen- 
sible to  light.  He  had  vomited  the  greater  part  of  the  poison.  He 
suffered  from  spasmodic  twitchings  of  the  face,  sank  into  a  state  of 
complete  insensibility,  and  died  in  about  thirty-six  hours.  On  inspec- 
tion, some  fluid  was  found  in  the  stomach,  but  none  of  the  powder 
The  mucous  membrane  was  intensely  inflamed,  and  the  vessels  of 
the  brain  were  strongly  congested.  ('  Pharm.  Times,'  May  1, 184/ , 
p  182  )  The  seeds  of  lobelia  are  equally  poisonous.  In  the  Med. 
Times  and  Gazette,'  Nov.  26,  1853,  p.  568,  two  cases  are  reported 
in  which  the  seeds  proved  fatal.  In  one,  the  mucous  membrane  of 
the  stomach  was  highly  inflamed.  Another  case  is  referred  to  m 
the  same  journal,  March  12,  1853,  p.  270. 
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_  There  have  been  many  inquests  and  trials  for  manslaughter  in 
tJiis  country  as  the  result  of  the  improper  administration  of  the 
powdered  leaves  of  the  Lobelia  inflate  by  ignorant  quacks,  calling 
tliemselves  medical  botanists  and  dealers  in  vegetable  medicines! 
IJie  medical  evidence  given  on  these  trials  has  proved  that  in  large 
doses  lobelia  IS  a  most  noxious  drug.  (See  'Medical  Gazette,' 
I  o^'  and433  ;  vol.  46,  p.  384  ;  'Lancet,'  March  5, 1853, 

S;.    J      f/r-  p.  87;  and  for  some  remarks  on 

the  action  of  the  poison  see  a  paper  by  Mr.  Curtis  and  Dr.  Pearson, 

vJf  9       f  o  7"^  m.^^'.  P-        ;  also  Pereira,  '  Mat.  Medica,' 

vol.  ^  part  2,  p.  12.)  The  impostors  who  profit  by  the  prescriptiok 
and  sale  of  this  drug  among  the  ignorant  poor,  maintain  the  doc- 
trine that  it  cannot  kill,  and  never  has  been  known  to  destroy  life ' 
in  July  18o6  one  of  these  quacks  was  convicted  on  a  charge  of 
manslaughter  for  kilhng  a  woman  with  overdoses  of  lobelia.  Severe 
pam,  ioliowed  by  loss  of  consciousness  and  congestion  of  the  brain 
were  the  chief  symptoms  preceding  death  in  this  case.  The  admis- 
sion that,  in  proper  doses,  it  was  a  useful  remedy  in  spasmodic 
asthma,  was  of  no  avaU  on  this  occasion.  The  man'  was  ?on™cted 
and  sentenced  to  three  months'  imprisonment.  (Beg.  v.  Bovden  or 
M,on,  Lincoln  Summer  Assizes,  1865.)  A  man  named  SfeJ 
Brake  was  convicted  m  the  United  States  of  having  caused  the  death 
of  a  woman  by  administering  lobelia  in  improper  doses  C Wharton 
and  StxUe's  'Med  Tur.'  p.  522.)  A  tin/ure^of  lobeTia  s  used  in 
pharmacy,  of  which  the  dose  is  from  ten  to  thirty  minims 

Analysis.-Lohelm  is  seen  in  the  form  of  a  greenish-coloured 

powder  (fragments  of  leaves).     This  powder  acquires  a  reddTsh 

•brown  colour  from  strong  nitric  acid,  and  . 

IS  blackened  by  concentrated  sulphuric 

acid.    Iodine  water  has  no  effect  upon  the 

infusion.    The  proto-  and  per-sulphate  of 

iron  produce  with  it  a  dark  green  colour 

•the  per-sulphate  very  rapidly.    The  leaves 

and  seeds  contain  a  resinoid  substance 

called  Lobelin,  which  has  the  smell  and 

taste  of  the  plant.    It  acts  as  a  powerful 

emetic  m  doses  of  from  one-half  to  one 

gram.    The  leaves  of  lobelia  are  generally  a 

seen  m  fragments  which  do  not  readily       ,  -  «       •'°  » 

admit  of  identification  by  the  microscope.  °    °  ° 

The  seeds  are  very  small,  of  a  lengthened    a.  NnS  °L!°''"''- 

oval  shape,  reticulated  on  the  surface  with    ^-  Magnified  70  diameters, 

projecting  hairs  or  fibres,  and  of  a  light 

brown  colour  (fig.  94).    The  discovery  of  them  among  the  fraaments 
of  leaves  would  furnish  a  suflicient  proof  of  the  presence  of  fobeUa 

THORNAPPLE  (DATURA  STRAMONIUM). 

All  parts  of  this  plant  are  poisonous  ;  but  the  seeds  and  fruit 
ara  con.sidered  to  be  the  most  noxious.    From  a  case  published  bv 
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Dr.  Zechmeister,  it  would  appear  that  even  the  vapoii/r  of  the  fuU- 
blo-vvn  flowers  may  give  rise  to  symptoms  of  poisoning.  The  case 
was  that  of  a  boy  who  breathed  the  vapour  for  some  time  in  a  close 
apartment.    ('  (Esterreich  Med.  Woch.'  July  19,  1845.) 

Symptovis.  — The  iisual  effects  produced  by  this  poison  will  be 
understood  from  the  following  cases.  A  woman,  set.  36,  took  two 
teacupfuls  of  infusion  of  stramonium  leaves,  by  mistake  for  senna 
tea.  In  about  ten  minutes  she  was  seized  with  giddiness,  dimness 
of  sight,  and  fainting.  ]^n  two  hours  she  was  quite  insensible  ;  the 
pupils  were  fixed  and  dilated,  all  the  muscles  of  the  body  convulsed,* 
the  countenance  flushed,  and  the  pulse  was  full  and  slow.  The 
stomach-pump  was  applied,  and  in  the  coTirse  of  a  few  hours  she 
recovered — suffering,  however,  from  indistmctness  of  vision  and 
vertigo.  ('  Med.  Gaz.'  vol.  8,  p.  605.)  In  the  '  Lancet '  (April  26, 
1845,  p.  471),  a  case  quoted  from  the  '  Bostoii  Journal,'  in  which 
three  women  swallowed  an  infusion  of  stramonium  leaves  for  hore- 
hound.  They  were  found  lying  in  bed,  stupid,  unable  to  articulate, 
with  a  peculiar  wddness  of  countenance  and  flushed  face  : — the 
pupils  were  dilated  and  insensible,  the  conjunctivfe  highly  injected, 
lips  and  tongue  parched,  no  vomiting,  breathing  at  times  ster- 
torous and  laboured,  hands  cold,  with  a  trembling  and  slightly 
convulsive  movement,  great  rigidity  of  the  muscles  of  the  neck 
and  back,  and  occasionally  active  efforts  at  utterance.  Stimulants 
were  administered  with  benefit  in  two  cases  ;  the  third  proved 
fatal. 

The  seeds  of  tliis  plant  have  been  known  to  produce  furious 
delirium  ;  and  a  case  is  mentioned  by  Sauvages  of  an  old  man  of 
sixty,  who,  after  taking  the  poison,  became  intoxicated,  maniacal, 
and  lost,  the  power  of  speech.  He  remained  in  a  lethargic  state  for 
five  hours.  Several  fatal  cases  are  reported,  one  of  wliich  termi- 
nated in  six  hours.  Dr.  Thomson  relates  the  case  of  a  cliild,  aged 
two  years,  who  swallowed  sixteen  grains  of  the  seeds.  Maniacal 
delirium  supervened  ;  the  symptoms  resembled  those  of  hydro- 
phobia, and  death  took  place  in  twenty-foiir  hours.  A  case  wliich 
occiured  to  Dr.  Sclilesier  ended  more  fortunately.  A  boy,  ast.  4, 
mistaking  the  fruit  of  the  thornapple  for  the  heads  of  poppies,  ate 
a  quantity  of  them.  Dr.  Sclilesier  saw  him  soon  afterwards  :  his 
face  was  flushed,  his  eyes  were  glistening  and  in  constant  motion, 
the  pupils  much  dilated,  and  the  countenance  was  that  of  an  intoxi- 
cated person.  He  sat  up  in  bed  quite  unconscious,  but  con- 
tinually babbling  and  occasionally  starting  up  suddenly,  his  hands 
apparently  directed  at  imaginary  objects  in  the  air.  His  pulse  was 
very  slow  ;  there  was  no  fever,  but  intense  thii-st  and  violent  per- 
spiration from  incessant  motion.  Emetics  and  injections  were 
administered,  which  had  the  effect  of  bringing  away  a  large  quantity 
of  stramonium  seeds  ;  the  boy  fell  into  a  sound  sleep,  and  recovered 
on  the  foUowing  day.  (Canstatt's  'Jahresb.'  1844,  p.  297.)  Mr. 
Sobo  met  with  the  case  of  a  child,  let.  5,  who  ate  more  than  a 
drachm  of  the  seeds  slightly  roasted.    In  about  an  hour  he  appeared 
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much  excited  and  delirious,  pulse  120,  face  flushed,  eyes  of  a  daz- 
zling lustre,  and  pupils  dilated  ;  there  were  convulsive  motions  of 
the  lijnbs  and  neck,  with  thick  frothy  saliva  about  the  mouth. 
Emetics  were  given,  some  stramonium  seeds  were  ejected,  and  more 
were  brought  away  in  the  evacuations  -by  a  full  dose  of  castor  oil. 
In  three  days  the  boy  had  perfectly  recovered.  ('Med.  Times,' 
Oct.  9,  1847,  p.  650.  For  other  cases,  see  '  Prov.  Journal,'  Dec.  24, 
1851,  p.  699  ;  and  '  Lancet,'  May  31,  1851,  p.  599.)  Paralysis  and 
delirium  have  been  witnessed  among  the  symptoms,  which  on  the 
whole  bear  a  strong  resemblance  to  those  occasioned  by  belladonna. 
The  detection  of  the  seeds  in  vomited  matters  or  in  the  fteces  will 
be  a  certain  means  of  distinction. 

A  boy,  a3t.  5,  ate  some  stramonium  seeds  with  a  portion  of  the 
plant.  Soon  afterwards  it  was  observed  that  his  face  was  flushed, 
and  that  he  staggered  as  if  intoxicated.  He  vomited,  and  threw  up 
about  thirty  seeds.  His  skin  was  hot  and  red,  the  countenance  had 
a  wild  and  staring  expression,  the  pupils  were  nearly  fully  dilated 
and  msensible  to  light.  The  child  was  restless,  in  a  state  of  raging 
delirium,  and  biting  with  fury  at  those  who  attempted  to  restrain 
him.  He  was  unable  to  stand,  and  in  a  state  resembling  St.  Vitus's 
dance.  The  pulse  could  not  be  counted.  The  breathing  was  hurried 
and  gasping.  He  was  incessantly  talking,  but  without  articulating 
distinctly,  and  he  appeared  to  be  driving  away  from  him  imaginary 
objects.  Emetics  produced  the  vomiting  of  more  seeds,  and  in  an 
hour  he  began  to  articulate.  He  slept  restlessly  for  two  hours. 
Some  seeds  were  passed  in  the  evacuations  from  the  bowels.  In 
four  hours  the  symptoms  had  abated,  and  the  boy  gradually  im- 
proved. The  pupils  did  not  recover  their  natural  state  until  after 
three  days.  ('  New  York  Journal  of  Medicine,'  1856  :  and  '  Brit 
and  For.  Med.  Rev.'  1857,  vol.  19,  p.  497.) 

In  the  'American  Journal  of  Medical  Sciences,'  April  1864,  p. 
^"^I'-P^'  ^""^^^  describes  five  cases  of  poisoning  by  the  seeds'  in 
children  under  ten  years  of  age.    They  had  eaten  them  in  the 
scarcely  ripe  state,  when  they  are  not  very  bitter.    In  one  hour  and 
a  half  two  of  the  children  were  found  to  be  fully  under  the  influence 
of  the  poison.    They  were  lying  on  their  backs,  eyes  bright,  pupils 
widely  dilated  and  insensible  to  light,  conjunctivae  injected,  face 
deeply  suffused,  and  of  a  dark  crimson  colour  ;  difficulty  of  breath- 
ing mabihty  to  articulate,  and  in  a  state  of  complete  insensibility 
broken  occasionally  by  a  paroxysm,  during  which  they  would  utter 
some  indistmct  sounds  and  throw  their  hands  about,  as  if  trying  to 
ward  off  some  threatening  evil.  They  then  fell  into  a  comatose  state 
but  were  easily  roused  into  a  state  of  violent  excitement  •  they 
grasped  at  imaginary  objects  ;  there  was  picking  at  the  bed-clothes 
with  paroxysms  of  excessive  laughter.    They  had  no  proper  control 
over  their  hmbs,  walked  with  a  staggering  gait,  and  fell  to  the 
ground  as  if  intoxicated  or  in  a  state  of  complete  exhaustion  Thev 
recovered  under  treatment  in  about  twenty-four  hours     (See  also 
other  cases  by  Dr.  Lee,  in  the  same  journal,  Jan.  7, 1862  p  54  ) 
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Death,  may  take  place  although  the  whole  of  the  seeds  are  ejected. 
This  happened  in  a  case  reported  by  Mr.  Duffin — that  of  his  own 
child,  set.  2,  who  swallowed  about  one  hundred  seeds  of  stramonium, 
weighing  sixteen  grains.  The  usual  symptoms  were  manifested  in 
an  liour,  and  the  child  died  in  twenty-four  hours,  although  twenty 
seeds  had  been  ejected  by  vomiting  and  eighty  by  purging.  ('  Med. 
Gaz.'  vol.  15,  p.  194.)  Sufficient  daturia  to  destroy  life  had  been 
absorbed  from  the  entire  seeds  and  carried  into  the  blood.  In  a 
case  which  became  the  subject  of  a  trial  at  Osnabrlick,  a  woman 
administered  to  her  mother  a  decoction  of  the  bruised  seeds  of  the 
thornapple,  of  which  it  was  supposed  there  were  about  125.  She 
very  soon  became  delirious,  threw  her  arms  about,  and  spoke  inco- 
herently ;  she  died  in  seven  hours.  (Henke,  '  Zeitschi'ift  der  S.  A.' 
1837,  i.  H.)  The  seeds  retain  their  properties  notwithstanding 
exposure  to  heat  ;  thus  the  smoking  of  stramoniuin  seeds  is  attended 
with  danger.  In  the  return  of  the  Registrar- General  for  April  1856, 
there  is  the  record  of  one  death  from  this  cause. 

One  of  the  methods  of  poisoning  adopted  by  the  Hindoos,  not 
so  much  with  the  intention  of  destroying  Hfe  as  of  facilitating  the 
perpetration  of  robbery,  consists  in  administering  to  persons  either 
the  powdered  seeds  in  cakes,  or  a  strong  decoction  of  them  in 
curry  or  some  other  highly-flavoured  article  of  food.  Drowsiness, 
delirium,  and  insensibility  soon  foUow,  and  sometimes  death  is  the 
result,  but  no  suspicion  of  the  real  cause  appeal's  to  be  excited. 

Dr.  Brown,  of  Lahore,  states  that  out  of  ninety-two  of  these 
cases  of  poisoning  no  fewer  than  twenty-one  proved  fatal,  but  it  is 
probable  that  many  which  result  in  death  are  never  known,  wliile 
those  who  survive  would  naturally  complain  of  any  injury  that 
might  have  been  done  to  them  while  insensible.  He  observes  that 
the  drug  has  a  bitter  taste,  which  it  generally  imparts  to  the  food 
with  which  it  is  mixed,  and  wliich  is  sometimes  recognized  when  it 
is  eaten.  The  syiuptoms  usually  occur  in  about  ten  minutes  after 
the  poison  has  been  taken,  although  they  may  be  delayed  from  half 
an  hour  to  an  hour.  There  is  at  first  dryness  in  the  throat,  gi-eat 
thirst,  attended  with  a  feeling  of  faintness,  headache,  and  giddiness, 
and  the  person  has  difficulty  in  walking  straight  ;  he  staggers,  and 
appears  as  if  intoxicated,  while  at  the  same  time  he  is  very  restless. 
The  pupils  of  the  eyes,  if  examined,  are  found  to  be  dilated,  and  he 
will  sometimes  complain  of  indistinctness  of  vision,  or  drowsiness, 
and  he  almost  always  falls  asleep.  The  sleep  may  either  increase 
to  complete  insensibility,  with  dilated  pupils,  a  flushed  face,  and 
muttering  delirium,  or  the  patient  may  awake  and  then  become 
delirious.  The  delirium  is  characterized  by  great  restlessness,  the 
person  affected  frequently  moving  about,  and  there  is  a  tendency 
to  go  naked  and  to  pick  at  various  objects.  The  pulse  is  generally 
slow,  the  pupils  are  dilated,  and  there  is  great  thirst.  After  a  tnue 
the  patient  becomes  again  insensible,  and  is  greatly  exliausted  ; 
sometimes  convulsions  occur,  with  low  muttering  delirium,  and  at 
length  he  dies.    If,  as  it  more  frequently  happens,  he  recovers,  the 
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insensibility  persists  for  a  day  or  more,  and  the  patient  remains 
occasionally  in  an  idiotic  or  lethargic  state,  able  to  speak,  but  not 
to  understand  for  some  time  longer,  and  he  has  in  general  no  recol- 
lection of  what  has  occurred  after  the  poisonous  meal.  Sometimes 
vomiting  is  an  early  symptom,  and  the  seeds  of  datm'a  may  be  found 
in  the  vomited  matter.  Vomiting  is  not,  however,  a  common 
symptom.    ('  Description  of  Poisons  in  the  Punjab,'  1863,  p.  57.) 

Dr.  Chevers  has  given  a  very  complete  account  of  the  Hindoo 
system  of  poisoning  hj  dhatoora.  ('Med.  Jur.  for  India,'  1856, 
pp.  121,  549,  591.)  It  appears  that  the  Datura  fastuosa  and  alha 
are  the  prmcipal  sources  of  the  poison  in  India.  The  Thugs  em- 
ployed this  poison  with  the  object  of  rendering  their  intended  victims 
helpless.  As  it  is  administered  by  skilled  professional  poisoners  in 
India,  it  causes  a  profound  lethargy  resembling  coma,  with  dilated 
pupUs.  The  person  is  rendered  completely  powerless.  These  symp- 
toms may  continue  for  two  days,  and  yet  recovery  take  place.  He 
also  states  that  the  cases  rarely  prove  fatal.  Out  of  fifty-one 
instances  of  poisoning  by  dhatoora,  at  the  Bombay  Hospital  in  one 
year,  recorded  by  Dr.  Giraud,  one  only  was  fatal,  but  four  pre- 
sented very  alarming  symptoms.  Dr.  Chevers  noticed  among  them 
the  early  occurrence  of  insensibility.  A  man  drank  two  mouthfuls 
of  a  poisoned  liquid,  complained  of  a  bitter  taste,  and  fell  down 
insensible  within  forty  yards  of  the  spot  where  he  had  drunk  the 
liquid,  and  did  not  recover  his  senses  until  the  third  day  after. 
('  Op.  cit.'  p.  137.)  In  thes3  cases,  probably  the  seeds  are  given  in  a 
large  dose,  either  in  solution  or  in  very  fine  powder. 

The  first  stage  of  poisoning  is  commonly  marked  by  delirium; 
the  patient  is  restless,  and  wanders  about  as  if  in  search  of  some- 
thing, and  he  is  evidently  under  some  strange  hallucinations. 
Owing  to  giddiness  or  great  muscular  weakness,  he  is  soon  unable 
to  walk  or  even  to  stand  ;  he  talks  incoherently,  laughs  wildly, 
moves  about  as  if  to  avoid  spectra,  and  picks  or  catches  incessantly 
at  real  or  imaginary  objects.  He  appears  as  if  drawing  out  imagi- 
nary threads  from  the  ends  of  his  fingers,  and  his  antics  are  of  the 
most  varied  and  ludicrous  kind.  The  pupils  are  invariably  dilated, 
and  the  spectra  are  illusions  depending  on  disordered  vision.  Distant 
objects  appear  near  to  him,  and  near  objects  as  if  highly  magnified  ; 
he  will  attempt  to  grasp  a  distant  object  as  if  it  were  close  at  hand, 
and  will  start  back  on  a  person  approaching,  as  if  he  thought  the 
person  was  quite  near  to  him.  In  the  second  stage  of  poisoning, 
there  is  either  great  drowsiness  or  complete  stupor,  sometimes 
passing  into  utter  insensibility,  with  stertorous  breathing.  The 
third  stage  of  final  delirium  is  similar  to  the  first,  ('  Op.  cit.'  p. 
593. ) 

I  am  indebted  to  Dr.  Irving,  of  AUahabad,  for  some  additional 
information  respecting  the  employment  of  datura  by  the  professional 
poisoners  of  India.  ('Cases  of  Food-Poisoning,' &c.  1864.)  Ac- 
cording to  the  observations  made  by  this  gentleman,  the  efiects  are 
generally  produced  witliin  a  quarter  of  an  hour  after  the  poison  has 
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been  taken,  and  those  who  have  taken  the  poisoned  food  have  had 
little  or  no  recollection  of  anything  that  occurred  afterwards.  An 
extract  of  datura  is  probably  used  as  one  of  the  methods  of  '  hocus- 
sing'  persons  by  thieves  in  this  country.  The  dilatation  of  the 
pupil,  with  the  peculiar  train  of  symptoms  above  described,  would 
distinguish  this  state  from  ordinary  intoxication.  The  bitter  taste 
of  the  poisoned  liquid  might  excite  siispicion  ;  but,  if  the  person  is 
abeady  partially  intoxicated,  he  may  be  incapable  of  making  any 
observation  of  this  kind. 

The  local  application  of  the  bruised  leaves,  seeds,  or  fruit  to  an 
abraded  portion  of  skin  may  give  rise  to  aU  the  effects  of  poisoning. 

The  extract  of  stramoniiim  possesses  the  properties  of  the  seeds, 
producing,  in  an  over-dose,  dryness  of  the  throat,  intoxication,  and 
delirium.  Dr.  Traill  met  with  two  cases  of  poisoning  by  this  sub- 
stance, in  one  of  which  eighteen  grains  of  the  extract  were  taken  by 
m-istake  for  extract  of  sarsaparilla.  (' Outlines,' p.  141.)  The  medi- 
cinal dose  of  the  extract  is  from  a  quarter  to  half  a  grain  ;  of  the 
powdered  seeds,  half  a  grain  ;  and  of  the  leaves,  one  grain.  The 


Seeds  of  datara  stramonium, 
a.  Natural  size. 
6.  Magnified  30  diameters. 


Seeds  of  datura  alba  (India). 
a.  Natural  size. 
6.  Slightly  magnified  by  a  lens. 


seeds  and  leaves  are  seldom  prescribed  medicinally,  but  are  used  by 
smokers.  A  tincture  is  made  from  the  seeds,  the  medicinal  dose  of 
which  is  from  ten  to  thirty  minims. 

Dr.  Irving  describes  the  appearances  met  with  in  the  body 
of  one  of  the  professional  Indian  poisoners,  Bassawur  Singh, 
who,  in  order  to  lull  suspicion,  partook  of  the  poisoned  food  liim- 
self .  His  intended  victims  became  insensible  ;  he  robbed  them 
and  left  them  to  their  fate.  After  a  time  they  recovered  their 
senses,  and  gave  information  at  the  police-station.  The  poisoner 
was  found  under  a  tree,  about  a  mile  from  the  place,  quite  insen- 
sible. Remedies  were  imsuccessfully  used,  and  he  died  shortly 
after  being  apprehended.  On  his  person  was  found  all  the  stolen 
property,  besides  a  quantity  of  datura  seeds.  The  following  were 
the  post-mortem  appearances  : — The  pupils  were  widely  dilated  ; 
the  body  was  covered  with  dust,  as  if  it  had  been  rolled  on  the 
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ground.  The  fingers  of  botli  hands  were  firmly  clenched.  There 
was  great  venous  congestion  of  the  brain  and  membranes ;  slight 
efiiision  of  bloody  serum  under  the  membranes,  chiefly  on  the  right 
hemisphere.  About  an  ounce  of  dark  flxiid  blood  was  found  at  the 
base  of  the  skull.  The  bloody  points  on. a  section  of  the  brain  were 
niuuerous.  The  ventricles  contained  a  considerable  quantity  of 
serum.  The  choroid  plexus  was  unusually  full  of  blood.  In  the 
stomach  there  was  a  quantity  of  food,  partly  digested,  in  wliich 
were  found  seeds  of  datvira  as  well  as  seeds  of  the  Solanum  me- 
longena,  which  in  form  they  somewhat  resembled.  ('  Oases  of 
Food-Poisoning,'  &c.  1864  'Indian  Annals  of  Medical  Science,' 
No.  17.)  Congestion  of  the  lungs  has  been  found  as  well  as  great 
congestion  of  the  mucous  membrane  of  the  stomach  and  intestines, 
with  red  patches  of  extravasated  blood  in  the  large  intestines. 

Appearances. — In  a  weU-marked  case  of  poisoning  by  stramo- 
nium seeds,  in  which  death  took  place  in  less  than  eight  hours,  Mr. 
Allan  found  the  following  appearances  : — Great  congestion  of  the 
vessels  of  the  brain  and  its  membranes,  the  brain  firm  and  highly 
injected,  choroid  plexus  turgid,  ventricles  containing  serum,  sub- 
stance of  the  lungs  congested,  the  heart  flaccid.  The  stomach  con- 
tained about  four  ounces  of  digested  food  mixed  with  eighty-nine 
seeds  of  stramonium.  There  were  two  patches  of  extravasation  in 
the  mucous  coat— one  on  the  larger  curvature,  and  the  other  near 
the  pylorus.  Many  seeds  and  frag- 
ments were  also  found  in  the  intes- 
tines. ('Lancet,'  Sept.  18,  1847, 
p.  298.)  In  the  Osnabriick  case 
(p.  774)  there  were  marks  of  diffused 
inflammation  about  the  cardia.  In 
Mr.  DuflBn's  case  there  was  nothing 
remarkable  in  the  condition  of  the 
brain  or  its  membranes  :  no  seeds 
were  found  in  the  intestinal  canal. 

Analysis. — The  seeds  of  stramo- 
nium, from  which  accidents  have 
most  frequently  occurred,  are  flat- 
tened, kidney  shaped,  but  half  oval, 
rough,  and  of  a  dark-brown  or  black 
appearance  (fig.  95,  p.  77d).  The 
seeds  are  liable  to  be  mistaken  for 
those  of  capsicum.  Dr.  Brown  thus 
describes  the  difference  : — '  The  da- 
tura seeds  present  dots  on  their  ex- 
terior, which  on  a  microscopical  ex- 
amination are  seen  to  be  composed- 
of  convoluted  ridges  surrounding 
spaces.    On  the  capsicum  seeds  these 

convoluted  ridges  run  nearly  parallel    ^'^^'-^^  leaf  of  stramouiuni,  from  a 
to  each  other,  and  are  joined  at        P'^otograph :  natural  size, 
right  angles  by  shorter  ridges,  so  that  most  of  the  spaces  are  c 
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an  oblong  form,  and  are  as  lines  cui"ving  round  the  seed  :  but  in 
datura,  the  ridges  are  more  convoluted  and  irregular,  joining  at 
acute  angles  and  circumscribing  irregular  spaces.'  ('  Poisons  of  the 
Punjab,'  1863,  p.  67-)  Of  the  dry  datura  stramonium,  there  are 
about  eight  seeds  to  a  grain.  They  are  of  an  oblong  kidney-shape, 
and  of  a  dai-k-brown  or  black  colour.  The  seeds  of  the  datura 
fasbuosa,  received  from  Dr.  Brown,  of  Lahore,  are  so  similar  in 
size  and  general  appearance  that  a  separate  illustration  of  them  is 
quite  unnecessary.  The  seeds  of  datura  alba,  also  received  from 
Dr.  Brown,  are  larger,  flatter,  and  much  lighter-coloured,  but  have 
similar  miscroscopical  characters  (fig.  96,  p.  776).  These  are  the 
seeds  which  are  cliiefly  used  by  the  Thugs  and  the  poisoning  robbers 
of  India. 

The  leaves  of  the  common  datura  stramonium  are  well  charac- 
terized by  their  peculiar  shape.  In  the  annexed  illustration  (fig.  97, 
p.  777)  is  represented  a  small  leaf  of  the  datura  stramonium  from 
a  young  plant.  In  the  full-grown  plant  the  leaves  retain  the 
same  characters,  but  are  much  larger.  It  has  been  engraved  from 
a  photographic  impression  of  a  fresh  leaf  of  the  plant,  and  shows 
by  dark  lines  the  venation  of  the  leaf. 

DATUKIA. 

The  poisonous  properties  of  thornapple  are  owing  to  the  presence 
of  an  alkaloid,  daturia,  which  forms  about  one  per  cent,  of  the 
dried  vegetable.  For  a  comparison  of  its  properties  with  those  of 
atropia  and  hvoscyamia  which  it  resembles,  see  Bouchardat,  'Ann. 
de  The'rapeutique,'  1864,  p.  24.  This  alkaloid  crystallizes  in  long 
colourless  prisms  or  needles  (fig.  98),  it  has  a  bitter  taste,  some- 
what acrid,  and  slightly  resembling  that  of  tobacco.  It  is  poison- 
ous. The  eighth  of  a  grain  killed 
p^rs  ns.  a  sparrow  in  three  hours.  When 

placed  on  the  eye,  or  introduced 
into  the  cellular  membrane  of  an 
animal,  it  is  observed,  Hke  atropia, 
to  cause  a  dilatation  of  the  pupil, 
which  may  last  for  some  days. 
When  heated  in  a  tube  it  is  decom- 
posed, and  ammonia  is  evolved,  as 
with  other  alkaloids.  It  is  soluble 
in  boiling  water,  and  the  solution 
has  an  alkaline  reaction.  It  is  pre- 
cipitated by  tannic  acid  and  by  the 
chloriodide  of  potassium  and  mer- 
cury. Nitric,  iodic,  and  hydro- 
chloric acids  dissolve  it,  without 
producing  any  change  of  colour. 
Sulphuric  acid  produces  a  pale  red 
colour  with  the  crystals,  which  be- 
comes paler  when  the  acid  mixture  is  diluted  with  water.  Sulpho- 
Hiolybdic  acid  produces  no  immediate  change. 


Crystals  of  datunii,  magnified  30 
diameters. 
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The  absorption  of  this  poisonous  alkaloid  is  doubtless  the  cause 
of  the  symptoms.  Mr.  Allan,  in  the  case  above  related,  states  that 
he  obtained  from  six  ounces  of  urine,  taken  from  the  bladder  of  the 
deceased,  ciystals  of  daturia  ;  but  they  appear  to  have  been  of  an 
entirely  different  form,  i.e.  pentahedral  or  polyhedral  plates,  instead 
of  quadrangular  prisms.  They  resembled  daturia  only  in  causing 
dilatation  of  the  pupil  when  dissolved  in  water  and  the  solution 
was  dropped  into  the  eye.  Their  form  appears  to  have  been  that 
assigned  to  cystin  by  microscopical  observers.  (Bird's  '  Urinaiy 
Deposits,'  p.  146.) 


CHAPTER  75. 

XABCTRNUM.  — CYTISINE. — ACTIOIT  '  OF    THE    BARK    AND    SEEDS. — TEW  LEAVES 

AND    EESHIES. — PHrVET.  HOIXY. — GUELDEK     EOSE. — -QUIKOIDINE. — CU- 

KARA  AND  CUBAHINA. 

lABUKNUM  (CYTISUS  LABURNUM). 

Symptoms  and  effects.  —  The!  bark  and  seeds  of  the  common 
Laburnum  contain  an  active  poison  called  Gytisine.  A  case  of 
poisoning  by  the  hark  which  was  the  subject  of  a  trial  at  Inverness, 
has  been  reported  by  Sir  R.  Christison.  ('Ed.  Med.  and  S.  J.'  Oct. 
1843.)  A  youth,  with  the  intention  of  merely  producing  vomiting 
in  one  of  his  fellow-servants,  put  some  dry  laburnum-bark  into  the 
broth  which  was  being  prepared  for  their  dinner.  The  cook,  who 
remarked  a  '  strong  peculiar  taste  '  in  the  broth,  soon  became  very 
ill,  and  in  five  minutes  was  attacked  with  violent  vomiting.  The 
account  of  the  symptoms  is  imperfect,  for  the  cause  of  them  was 
not  even  suspected  until  six  months  afterwards.  The  vomiting 
continued  thirty-six  hours  ;  was  accompanied  by  shivering,  pain  in 
the  abdomen,  especially  in  the  stomach,  and  great  feebleness,  with 
severe  purging.  These  symptoms  continued,  more  or  less,  for  a 
period  of  eight  months  ;  and  the  woman  fell  off  in  flesh  and 
strength.  At  this  period  she  was  seen  by  a  physician,  who  had 
been  called  on  by  the  law  authorities  to  investigate  the  case.  She 
was  then  suffering  from  gastro-intestinal  irritation,  vomiting  after 
food,  pain  in  the  abdomen,  increased  by  pressiu^e,  purging,  tenes- 
mus, and  bloody  evacuations,  with  other  serious  symptoms.  The 
medical  opinion  was  that  she  was  then  in  a  highly  dangerous  state. 
The  woman  did  not  eventually  recover  until  the  following  April 
There  was  no  doubt,  from  the  investigation  made  by  Dr.  Ross  and 
Sir  R.  Cliristison  that  her  protracted  illness  was  really  due  to  the 
effects  of  the  laburnum-bark. 

Some  experiments  were  tlien  made  by  these  gentlemen  on  the 
action  of  the  poison  on  animals.  A  teaspoonful  of  the  powder  of 
dry  laburnum-bark  was  administered  to  a  cat.  Soon  afterwards  it 
writhed,  appai-ently  in  great  pain  ;  in  a  short  time  it  vomited 
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violently,  and,  although  languid  and  dejected  for  the  rest  of  the 
day,  it  quickly  recovered.  Sixty-nine  grains  of  the  same  powder 
were  given  to  a  dog.  In  ten  minutes  it  whined  and  moaned, 
vomited  violently,  and  soon  got  well.  On  a  second  occasion, 
twenty  grains  were  found  to  act  as  a  powerful  emetic  upon  the 
animal.  An  ounce  of  the  infusion  of  laburnum-bark,  containing 
the  active  matter  of  sixty- two  grains,  was  introduced  by  a  catheter 
into  the  stomach  of  a  full-grown  rabbit.  In  two  minutes  the  animal 
looked  quickly  from  one  side  to  the  other,  twitched  back  its  head 
twice  or  thrice,  and  instantly  fell  upon  its  side  in  violent  tetanic 
convulsions,  with  alternating  emprosthotonos  and  opisthotonos,  so 
energetic,  that  its  body  bounded  with  great  force  upon  the  side,  up 
and  down  the  room.  Suddenly,  in  haK  a  minute  more,  aU  move- 
ment ceased,  respiration  was  at  an  end,  the  whole  of  the  muscles 
became  quite  flaccid,  no  sign  of  sensation  could  be  elicited,  and  the 
animal  died  within  two  minides  and  a  half  after  the  poison  was  in- 
jected into  the  stomach.  The  body  was  opened  in  two  minutes 
more,  and  the  heart  was  found  gorged  with  blood,  but  contracting 
with  some  force.  The  stomach  was  filled  with  green  pulp,  soaked 
with  the  infusion.  No  morbid  appearance  was  visible  anywhere. 
In  repeating  this  experiment,  one  ra,bbit  died  in  half  an  hour, 
another  in  three-quarters  of  an  hour,  after  small  doses  of  the  in- 
fusion were  injected  into  the  stomach  ;  and  a  third  rabbit  speedily 
died  after  eating  greens  merely  impregnated  with  the  infusion. 
('Ed.  Med.  and  Surg.  Journal,'  1843,  vol.  60,  p.  303.)  In  aU these 
instances  convulsions  were  the  leading  symptoms  produced.  The 
same  effects  are  popularly  ascribed  to  the  leaves,  young  pods,  and 
seeds  of  the  tree  ;  but  no  experiments  have  been  performed  with 
them.  The  •  facts  here  detailed  show  that  laburnum-bark  is  an 
energetic  poison. 

The  effects  of  this  bark  as  a  poison  were  observed  in  a  case  which 
occurred  to  Mr.  Tinley,  of  Whitby.  A  girl,  set.  18,  idly  and  unthink- 
ingly put  a  small  portion  of  a  laburnum-branch  into  her  mouth,  carry- 
ing it  for  some  hours,  and  chewing  it.  It  was  described  as  of  the  thick- 
ness of  the  little  finger,  and  two  or  three  inches  long.  There  were 
some  yellow  flowers  with  it,  but  she  was  not  aware  that  she  had 
swallowed  any.  In  about  half  an  hour  she  felt  unwell,  but  she  was 
not  seen  by  Mr.  Tinley  until  the  day  following.  The  symptoms 
then  were  great  pain  in  the  stomach,  nausea  and  retching,  but  no 
vomiting  ;  pulse  100,  tongue  white,  great  thirst,  anxiety  and  pallor 
of  countenance,  dilated  pupils,  sense  of  fainting,  even  while  lying 
down,  and  great  exhaustion.  There  was  no  purging.  Under  treat- 
ment these  symptoms  disappeared,  and  the  girl  recovered  in  about 
a  fortnight.    ('  Lancet,'  1870,  p.  182.) 

In  reference  to  poisoning  by  the  seecis  there  are  but  fewmstances 
recorded.  Dr.  Traill  has  described  two  cases,  and  Mr.  Rake,  a 
former  pupil,  has  communicated  to  me  a  case  of  poisoning  by  the 
pods  and  seeds  of  laburnum  which  occurred  in  September  1851. 
Two  children,  the  one  aged  two,  and  the  other  tlu'ee  years,  had 
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been  playing  together,  and  on  returning  home  they  appeared 
unwell,  and  soon  afterwards  vomited.  They  had  been  seen  with 
laburnum  pods  in  their  hands,  and  some  seeds  with  poi'tions  of  the 
pods  were  mixed  with  the  vomited  matter.  Both  children  were 
pale  and  exhausted,  with  a  slow  and  soinewhat  feeble  pulse.  The 
pupils  were  natural.  An  emetic  was  given,  but  no  more  seeds  w;ere 
ejected  ;  the  pulse  increased  in  volume  and  frequency,  and  the  next 
day  the  childi'en  had  recovered  their  usual  health.  In  October 
1856,  twelve  children,  at  Otley,  in  Yorkshire,  were  attacked  with 
rigidity  of  the  limbs  and  other  symptoms  of  poisoning  in  conse- 
quence of  having  swallowed  these  seeds.  They  recovered  under 
the  use  of  emetics.  ('Lancet,'  Nov.  1,  1856,  p.  497.) 

In  September  1862,  two  boys  swallowed  a  quantity  of  laburnuap- 
seeds  in  a  cake.  In  about  three-quarters  of  an  hoi^ir  one  was 
seized  with  vomiting  and  purging,  pulse  weak  and  frequent,  severe 
rigors,  muscular  twitchings  in  the  face  and  neck,  and  great  epigastric 
pain.  The  pupils  were  dilated,  but  there  was  no  headache.  Many 
seeds  were  vomited.  There  was  a  great  disposition  to  sleep,  and 
coldness  of  the  skin.  Under  treatment  they  recovered.  ('  Pharm. 
Journal,'  Oct.  1862,  p.  185.)  In  September  1863,  a  girl,  set.  9,  died 
at  Worcester  in  consequence  of  having  eaten  a  few  of  the  seeds.  A 
boy,  set.  4,  ate  about  ten  of  the  seeds.  In  half  an  hour  he  began  to 
vomit,  the  vomited  matter  consisting  of  food  and  thick  mucus.  He 
afterwards  became  drowsy,  and  was  seized  with  convulsions,  shaking 
violently  and  drawing  up  his  limbs  at  intervals.  Although  drowsy 
he  was  easily  roused,  but  soon  dozed  off  again.  Both  pupils  were 
largely  dilated,  pulse  small,  85,  surface,  especially  of  the  limbs, 
cold.  He  fell  into  a  calm  sleep,  and  the  next  day  he  was  well 
('Lancet,'  1871,  vol.  2,  p.  396.) 

The  late  Mr.  Barber,  of  Stamford,  communicated  to  me,  in  June 
1848,  the  particulars  of  a  case  wMch  shows  that  even  the  floivers  of 
this  plant  are  liighly  noxious.  A  child,  between  three  and  four  years 
of  age,  ate  twelve  laburnum  flowers,  and  in  about  fifteen  minutes  it 
complained  of  sickness  and  severe  pain  in  the  stomach.  The  cliild 
vomited  a  quantity  of  mucus  mixed  with  the  yellow  petals  of  the 
laburnum.  An  emetic  was  given  ;  this  cleared  the  stomach,  and 
the  child  recovered.  There  was  no  purging.  ('  Guy's  Hosp 
Reports,'  Oct.  1850,  p.  219.)  A  case  in  which  a  child  sufleredfrom 
symptoms  of  a  nervous  kind  by  reason  of  its  having  eaten  laburnum 
flowers,  is  described  by  Mr.  North  in  the  '  Medical  and  Physical 
Journal,'  vol.  62,  p.  86. 

Analysis.— The  bark,  flowers,  and  seeds  could  be  identified  only 
by  then-  botanical  characters.  A  decoction  of  the  bark  forms  a  clear 
light  brown  liquid  having  an  acid  reaction.  It  strikes  a  dark  olive 
green  colour  with  a  persalt  of  iron.  Nitric  acid  renders  it  lighter. 
Acetate  of  lead  precipitates  it,  but  the  precipitate  has  none  of  the 
properties  of  meconate  of  lead. 

The  poisonous  principle  of  the  laburnum  is  called  Cytisine.  It 
13  difficult  of  separation,  and  at  present  has  no  well-defined  che- 
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mical  properties  whereby  it  may  be  identified.  Hence,  when  ad- 
ministered in  powder,  in- 
fusion, or  decoction,  there 
are  no  chemical  processes 
known  by  which  the  poisoij 
may  be  detected.  A  decoc- 
tion of  the  bark  forms  a 
clear  light  brown  liquid, 
having  an  acid  reaction.  It 
strikes  a  dark  oHve-green 
colour,  with  a  persalt  of 
iron.  Nitric  acid  renders 
it  lighter.  Acetate  of  lead 
precipitates  it,  but  the  pre- 
cipitate has  none  of  the 
properties  of  meconate  of 
b.  Slightly  magni-  l^ad.  The  leaves  of  the  la- 
fied  by  a  le  ns.    burnum  are  well  known. 

An  illustration  of  a  leaf  of 
its  natural  size,  which  is  copied  from  a  photograph,  is  annexed 
(fig.  99).  The  seeds  are  somewhat  kidney-shaped,  slightly  hooked 
at  the  hilum.  They  shrink  in  drying,  become  dark-coloured, 
and  present  irregular  depressions  on  the  surface.  They  have  no 
markings,  and  are  thus  easily  distinguished  from  most  other  poison- 
ous seeds.  They  are  larger  than  those  of  datura  stramonium 
(fig.  300). 

Cytisine  is  said  to  be  the  poison  contained  in  an  insect  powder, 
which  is  known  by  the  name  of  Australian  or  Persian  Insect 
Powder. 

TEW  (tAXUS  BAOCATA). 

The  yew  appears  to  be  a  cerebro-spinal  poison.  The  symptoms 
produced  by  the  leaves  and  berries  are  uniform  in  character  :  con- 
vulsions, insensibihty,  coma,  dilated  pupils,  paleness  of  the  coim- 
tenance,  small  pulse,  and  cold  extremities,  are  the  most  prominent. 
Vomiting  and  purging  are  also  observed  among  the  symptoms.  In 
two  cases,  the  subject  of  one— a  girl  about  five  years  of  age — died 
in  a  comatose  state  in  four  hours  after  she  had  eaten  the  berries  ; 
and  the  other,  a  boy,  set.  four  years,  died  nineteen  days  after  taking 
the  berries,  obviously  from  severe  inflammation  of  the  bowels. 
The  immediate  symptoms  in  the  boy  were  vomiting,  purging,  coma, 
convulsions,  dilated  pupils,  hurried  respiration,  a  small  pulse,  and 
a  cold  skin.  (See  '  Prov.  Jour.'  November  29,  1848,  p.  662,  and 
December  27,  p.  708.) 

The  leaves  and  berries  of  this  tree  have  been  long  known  to  be 
poisonous  to  cattle,  causing  death  in  a  few  hours,  sometimes  with- 
out vomiting  or  purging.  There  is  a  vulgar  but  erroneous  notion 
that  the  leaves  are  not  poisonous  when  fresh,  and  that  tliey  act 
only  mechanically.    It  is  now  well  ascertained  that  yew-leaves  and 
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berries  exert  a  specific  poisonous  action  both  on  men  and  cattle. 
If  animals  recover  from  the  primary  effects  on  the  nervous  system, 
they  are  liable  to  die  after  several  days  from  inflammation  of  the 
bowels.  On  one  occasion  I  examined  the  viscera  of  an  ox  which 
had  died  from  the  poisonous  effects  of  yew-leaves.  There  was 
much  inflammation,  and  in  some  parts  of  the  intestines  gangrene 
had  taken  place. 

Symptoriis  and  appearances. — TJie  leaves. — Dr.  Percival  states 
that  a  tablespoonful  of  the  fresh  leaves  was  administered  to  three 
children  of  five,  four,  and  three  years  of  age  as  a  vermifuge. 
Yawning  and  listlessness  soon  succeeded  ;  the  eldest  vomited  a 
little,  and  complained  of  pain  in  the  abdomen,  but  the  two  younger 
children  suffered  no  pain.  They  all  died  within  a  few  hours  of 
each  other. 

In  March  1845,  a  case  was  reported  to  the  Dublin  Pathological 
Society  by  Dr.  Mollan,  in  which  a  lunatic  had  died  from  the 
poisonous  effects  of  yew-leaves.    The  deceased  was  observed  chew- 
ing the  plant,  probably  from  that  perversion  of  appetite  so  com- 
monly observed  in  insanity,  and  before  the  attendants  had  taken 
it  from  him  he  had  succeeded  in  swallowing  a  portion  of  the  masti- 
cated juice.    He  was  soon  afterwards  suddenly  seized  with  giddi- 
ness, prostration  of  strength,  vomiting,  coldness  of   the  skin, 
spasms,  and  irregular  action  of  the  heart.    He  died  in  fourteen 
hours.    On  inspection,  the  stomach  was  found  much  distended  ;  it 
contained  some  yew-leaves.    There  was  emphysema  in  the  sub- 
mucous tissue,  but  no  other  abnormal  change  ;  there  was  some 
thickening  with  opacity  of  the  arachnoid  membrane,  wliich  might 
have  been  of  old  standing  and  due  to  the  insanity.    ('Dub.  Hosp. 
Gaz.'  May  15,  1845,  p.  109.)    A  girl,  set.  19,  took  a  strong  decoc- 
tion of  the  leaves  to  bring  on  the  menses.    The  dose  taken  was  a 
tumblerful  for  four  successive  mornings.    Severe  vomiting  followed 
and  this  was  promoted  by  tepid  water.    Delirium  came  on,  and 
the  patient  died  eight  hours  after  taking  the  last  dose.    It  is  stated 
that  nothing  of  importance  was  revealed  by  an  inspection  of  the 
body.  ('  Lancet,'  1870,  vol.  2,  p.  471.)  In  another  case,  reported  by 
Mr.  Wallis  in  the  '  British  Medical  Journal,'  a  girl,  set.  13,  took 
the  leaves  for  a  similar  purpose.    Death  took  place  rapidly,  -v\dth- 
out  any  other  symptom  of  poisoning  than  vomiting.    On  inspection 
there  was  congestion  of  the  membranes  of  the  brain,  liver,  and 
kidneys  ;  a  greenish  colour  of  the  contents  of  the  stomach  and  in- 
testines owing  to  the  fragments  of  yew-leaves,  and  stellated  inflam- 
mation of  the  mucous  membranes  of  the  stomach  and  bowels. 

On  these  occasions  it  is  diflicult  to  obtain  any  knowledge  of  the 
quantity  taken.  The  folloAving  case,  communicated  to  me  by  Dr 
Procter,  of  York,  in  May  1870,  shows  that  the  life  of  an  adult  may- 
be destroyed  by  a  very  small  quantity  of  the  fresh  leaves.  A 
lunatic  woman  had  been  employed  in  preparing  evergreen  decora- 
tions for  Christmas  Day.  Nothing  unusual  was  observed  by  the 
nurses  in  attendance  until  about  10  p.m.    She  had  had  some  bread 
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and  clieese  with  the  other  patients,  when  in  about  five  minutes  she 
slipped  oS  her  chair  almost  helpless.  Her  countenance  turned  of  a 
dusky  pallid  hue,  but  there  were  no  cerebral  symptoms.  She 
vomited  a  quantity  of  food  mixed  with  a  few  bits  of  yew-leaves. 
She  soon  passed  into  a  state  of  collapse,  and  died  at  1  a.m. — in  less 
than  three  hours  from  her  first  seizure.  She  retained  her  con- 
sciousness untU  a  few  minutes  before  she  died,  and  admitted  that 
she  had  eaten  some  little  bits  of  yew,  but  she  did  not  think  any- 
thing of  it.  The  broken  leaflets  in  the  vomited  matters  and  the 
portions  found  in  the  stomach  and  bowels  after  death,  did  not 
amount  to  a  teaspoonful.  Yew-leaves  may  thus  prove  in  small 
quantity  a  rapidly  fatal  poison. 

In  Wilson  v.  Newberry  (Queen's  Bench,  November  1871),  an 
action  was  brought  against  defendant  for  the  loss  of  two  horses  by 
reason  of  their  having  eaten  yew-leaves.  The  evidence  showed 
that  defendant  had  on  his  land  yew-trees,  wliich  had  been  clipped, 
the  clippings  having  been  thrown  over  the  hedge  where  the  plain- 
tiff's horses  could  have  access  to  them.  There  was  no  doubt  that 
the  animals  had  died  from  eating  the  yew-leaves,  but  the  defendant 
denied  his  hability,  and  the  jury  returned  a  verdict  in  his  favour. 
It  was  proved  that  he  gave  no  order  for  cutting  the  trees,  and  he 
was  not  aware  that  they  had  been  cut.  On  a  motion  for  a  new 
trial  (Queen's  Bench,  June  1872),  judgment  was  finally  given  for 
defendant.  Similar  evidence  of  the  death  of  two  cows  was  given  in 
Lawrence  v.  Jenkins  (Queen's  Bench,  January,  1873).  They  strayed 
through  a  gap  in  a  hedge  into  the  grounds  of  defendant,  and 
ate  the  foliage  of  the  yew-trees  growing  there,  from  the  effects  of 
which  they  soon  died.  The  question  here  was,  who  was  respon- 
sible ;  there  was  no  doubt  about  the  cause  of  death.  The  question 
of  the  poisonous  properties  of  yew  on  cattle,  again  presented  itself 
in  the  Rolls'  Court  in  Ersldne  v.  Adams  (March  1873).  In  addi- 
tion to  cows,  the  plaintiff  lost  a  large  number  of  sheep  and  lambs, 
by  reason  of  their  browsing  on  yew-trees,  at  the  side  of  a  planta- 
tion on  defendant's  farm.  Veterinary  evidence  to  this  effect  was 
given.  These  cases  should  dispel  the  vulgar  error  that  fresh  yew- 
leaves  are  not  poisonous  to  cattle. 

The  following  case  of  poisoning  by  the  hemes  of  the  yew  oc- 
curred to  Mr.  Hurt,  of  Mansfield.  A  child,  aged  three  years  and 
a  half  ate  a  quantity  of  yew-berries  about  eleven  o'clock.  In  an 
hour  afterwards  the  child  appeared  iU,  but  did  not  complam  of  any 
pain  It  vomited  part  of  its  dinner,  mixed  with  some  of  the 
berries  A  medical  man  was  sent  for,  but  the  child  died  in  con- 
vulsions before  he  arrived.  On  inspection,  the  stomach  was  found 
filled  with  mucus,  and  the  half-digested  pulp  of  the  berries  and 
seeds  There  were  patches  of  redness  in  the  mucous  membrane, 
and  this  was  so  much  softened  that  it  could  be  detached  with  the 
shehtest  friction.    The  small  intestmes  were  also  inflamed. 

\  lunatic  ate  a  quantity  of  the  berries  at  10  a.m.,  and  seven 
hours  afterwards  he  was  foimd  dead  sitting  m  a  chair.    On  mspec- 
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tion  of  the  body,  the  right  cavities  of  the  heart  were  distended  with 
fluid  blood  of  a  dirty  plum-colour.  The  mucous  membrane  of  the 
stomach  was  reddened  and  softened  with  patches  of  black  conges- 
tion. The  duodenum  was  in  a  similar  state.  In  the  lower  part  of 
the  small  intestines  there  was  a  mass  of  the  berries.  The  liver  and 
other  soft  organs  were  much  congested. '  ('  Med.  Times  and  Gaz.' 
1870,  vol.  2,  p.  446.)  Another  fatal  case  is  recorded  in  tliis  iournal 
for  1871,  vol.  1,  p.  386. 

The  nature  of  the  poisonous  principle  in  the  yew  is  unknown, 
and  it  is  not  certain  whether,  with  respect  to  the  berry,  the  poison 
is  lodged  in  the  pulp  or  the  seed,  although  it  is  most  probably  in 
the  latter.  Infusion  of  yew-leaves,  which  is  popularly  called  yew- 
tree  tea,  is  sometimes  used  for  the  purpose  of  procuring  abortion 
by  ignorant  midwives.  A  case  of  death  from  a  person  drinking 
this  infusion  is  reported  in  the  registration  returns  for  1838-9.  In 
the  returns  for  1840  there  is  also  one  death  of  a  woman,  £et.  34, 
referred  to  her  having  eaten  the  berries  of  the  yew.  The  subject 
of  poisoning  by  yew-leaves,  in  reference  to  their  employment  for 
purposes  of  abortion,  has  been  investigated  by  MM.  Chevallier, 
Duchesne,  and  Reynal.  (See  'Ann.  d'Hyg.'  1855,  vol.  2,  pp.  94' 
335.)  ' 

Analysis. — Fragments  of  the  leaves  or  the  berries  may  be  found 
in  the  stomach.  The  yew  and  the  savin  are  the  only  coniferous 
poisons  which  grow  in  this  country.  The  apex  of  the  leaf  of  the  yew 
IS  not  so  pointed  as  that  of  the  savin  (see  hg.  39,  ante,  p.  498),  and 
the  yew-leaf  does  not  possess  the 
peculiar  odour  of  savin  when  rubbed.  Ftg.  101. 

In  the  annexed  illustration  (fig.  101) 
the  leaf  is  of  the  natural  size,  the 
engraving  having  been  made  from 
a  photograph  of  the  living  leaf. 
Yew-berries  are  seen  in  autumn  ; 
they  are  about  the  size  of  a  pea,  of 
a  light  red  colour,  dull  on  the 
surface,  and  translucent.  They  are 
open  at  the  top,  allowing  a  hard 
brown  kernel  to  be  seen.  This  is 
of  an  ovoid  shape,  and  it  forms  the 
greater  part  of  the  berry.  The  fine 
red  skin  contains  a  colourless  and 
remarkably  viscid  or  adhesive  juice,  ^ew-ieaves  aud  frugmeuts,  natural 
which  reddens  litmus  paper,  and  ^^^°* 
has  a  nauseous  sweetish  taste. 

PRIVET  (LIGUSTRUM  VULGARE). 

The  privet  is  not  commonly  enumerated  among  vegetable 
poisons.    No  reference  is  made  to  this  plant  in  the  works  of  Wib 
mer,  Orfila,  Cliristison,  and  other  writers  on  toxicology  ;  and  yet  it 
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■would  appear,  from  the  subjoined  cases — for  the  brief  particulars 
of  which  I  am  indebted  to  Mr.  Ward,  of  OUerton — that  the  berries 
may  exert  a  poisonous  action.  In  December  1853,  tliree  children 
ate  the  berries  of  the  privet,  two  of  them,  a  boy  three  years  of  age 
and  a  girl  of  six,  eating  them  rather  freely.  They  suffered  from 
violent  purging,  and  when  seen  by  a  medical  man  the  little  boy 
was  found  pulseless  and  cold,  and  before  death  he  was  frequently 
and  violently  convulsed.  The  girl  was  in  a  state  of  collapse,  but 
rallied  a  little  under  treatment :  soon  afterwards  she  died  con- 
viilsed.  The  siirviving  cliild,  who  had  only  tasted  the  ben-ies, 
did  not  suffer,  and  she  was  enabled  to  point  out  the  slirub,  the 
berries  of  which  they  had  gathered.  A  case  has  been  communi- 
cated to  me  which  occurred  in  November  1866,  in  which  a  child, 
fet.  2,  died  thirty-seven  days  after  eating  these  berries  ;  symptoms 
of  irritation  continuing  more  or  less  tlxroughout.  After  death, 
there  were  the  well-marked  appearances  of  mesenteric  disease. 
According  to  Loudon,  the  berries  are  eaten  by  birds  when  other 
sources  of  food  fail. 

Dr.  Moore,  of  Lancaster,  has  given  me  a  notice  of  two  cases, 
which  show  that  the  leaves  of  the  privet,  besides  causing  vomiting 
and  purging,  act  upon  the  brain  and  spinal  marrow.  In  May 
1872,  two  children,  aged  twelve  and  eight  years  respectively,  ate  a 
quantity  of  leaves  and  shoots,  proved  subsequently  to  have  been 
those  of  the  privet.  The  symptoms  in  both  cases  were  drowsiness, 
convulsive  twitchings,  difficulty  in  moving  about,  loss  of  muscular 
power,  severe  vomiting  and  purging  ;  the  evacuations  being  of  a 
greenish  colour.    They  both  recovered. 

THE  HOLLY  (iLEX  AQUIFOLIUM). 

From  some  facts  recently  published,  the  red  berries  of  this  tree 
appear  to  produce  the  effects  of  narcotico-irritant  poisoning.  A 
boy,  three  years  old,  ate  a  nimiber  of  them.  The  symptoms  wluch 
followed  were  sickness,  pain  in  the  head  and  abdomen,  with  much 
purging.  Many  of  the  berries  of  the  common  holly  were  passed 
in  the  motions  ;  drowsiness  supervened,  and  there  was  loss  of  con- 
sciousness. In  this  state  (after  twenty-four  hours)  he  was  seen  by 
Mr.  Barkas.  His  face  was  pale ;  the  skin  pale  and  cool  ;  pulse 
weak  and  small  (80).  The  pupils  of  the  eyes  were  much  contracted, 
but  were  sensible  to  light.  The  vomiting  had  ceased,  but  there 
was  some  purging.  Castor  oil  and  stimulants  were  given,  and  on 
the  second  day  the  child  recovered.  ('Lancet,'  1870,  vol.  1,  p.  573.) 
Wibmer  speaks  of  these  berries  as  having  merely  a  purgative 
action. 

GUELDER  ROSE  (viBURNUM  OPtTLTTS). 

'  The  noxious  properties  of  this  plant  have  received  but  little 
notice.  Wibmer  speaks  of  its  flowers  and  berries  as  having  acrid  pro- 
perties, and  Lindley  describes  the  plant  generally,  as  emetic  and 
purgative.    Tliis  vegetable  is  not,  however,  simply  irritant  to 
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human  beings  ;  it  has  manifested  an  action  on  the  brain  and 
nervous  system. 

In  October  1870,  five  children  in  a  family  at  Sudbury  sufiered 
from  symptoms  of  poisoning  as  the  result  of  eating  the  white  berries 
of  this  slirub,  commonly  called  snow-berries.  Mr.  W.  B.  Smith 
communicated  to  me  the  particulars.  One  Sunday  morning  the  five 
children  were  simultaneously  seized  with  violent  vomiting,  which 
lasted  for  many  hovirs.  Mr.  Smith  saw  them  on  Monday  morning. 
The  vomited  matters  had  then  been  tlirown  away.  One  girl,  set. 
5,  was  in  a  state  of  profoimd  coma  and  insensibility  ;  pupils  not 
much  dilated  ;  pulse  40  ;  legs  rather  rigid  ;  the  arms  not  at  all  so. 
This  girl  died  at  8  p.m.,  about  thirty-six  hours  after  eating  the 
berries.  Another  child  sufiered  from  similar  symptoms,  but  in  a 
less  degree,  and  recovered  in  two  or  three  days. 

In  the  case  of  the  child  that  died,  the  stomach  and  intestines 
were  quite  empty  ;  there  were  no  marks  of  inflammation.  The 
brain  was  slightly  congested  on  its  surface,  but  not  in  its  substance, 
and  there  was  no  efiusion.  This  is  the  only  instance  of  poisoning 
by  this  plant  that  I  have  met  with. 

QtrrNOiDiJsrE. 

This  is  a  dark  resinoid  uncrystalline  substance  contained  in 
the  mother-liquors  from  which  the  salts  of  quinia  have  been  ex- 
tracted. It  has  been  used  medicinally  as  a  substitute  for  these 
salts.  Its  properties  are  analogous  to  those  of  quinia.  As  a  poison 
it  is  but  httle  known.  Dr.  Tidy  has  reported  the  following  case. 
A  man  employed  in  some  chemical  works,  thinking  that  he  was 
taking  an  aperient  mixture,  swallowed  two  ounces  of  an  '  Ague 
mixture,'  containing  about  eighty-five  grains  of  quinoidine  in  each 
ounce,  making  a  dose  of  one  hundred  and  seventy  grains  of 
quinoidine.  He  vomited  violently  irmnediately  after  taking  the 
medicine,  and  died  in  about  half  an  horn-.  On  inspection,  the 
principal  appearances  were  congestion  of  the  brain,  with  a  generally 
congested  state  of  the  stomach.  This  organ  contained  a  brown 
liquid  in  which  quinoidine  is  said  to  have  been  detected.  ('  Lancet,' 
1872,  vol.  2,  p.  41.)  From  experiments  on  animals  this  substance 
appears  to  act  on  the  brain  and  alimentary  canal.  It  is  a  cerebral 
and  irritant  poison.  (Husemann's  '  Pflanzenstoff'e,'  1871,  p.  355.) 
It  has  caused  in  dogs,  salivation,  vomiting,  great  depression,  drow- 
siness, tremors  of  the  head  and  body,  and  in  fatal  cases  tonic  and 
clonic  convulsions.  It  destroyed  life  in  from  four  to  six  hours. 
With  the  exception  of  congestion  of  the  brain,  nothing  was  found 
on  inspection. 

CTJEAB.A  AND  CUEAiUNA. 

According  to  Schomburgk,  the  tree  which  produces  curara 
grows  in  Guiana.    It  furnishes  a  poisonous  juice  or  extract,  which 
when  mixed  with  other  substances,  forms  an  arrow-poison  used  bv 
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the  Indians  in  killing  game,  or  destroying  each  other.  Various 
names  have  been  given  to  the  extract,  according  to  the  district  in 
which  it  is  pre^Dared  ;  but  from  the  recent  investigations  of  Bernard 
and  Pelikan,  it  is  evident  that  the  poison  known  under  the  name  of 
Woorali,  Oorara,  and  Gii/t-ara  does  not  owe  its  effects  to  strychnia, 
and  that  the  plant  or  plants  wliich  yield  it  do  not  belong  to  the 
strychnos  tribe.  At  the  same  time,  among  the  variety  of  poisonous 
extracts  used  by  the  Indians,  there  may  be  one  or  more  containing 
strychnia.  Martius  affirms  that  the  Ticunas  extract  is  derived 
from  the  Cocculus  Amazonun,  and  that  it  contains  picrotoxine. 

The  Sovith  American  poison  is  now  generally  known  under  the 
name  of  Curara,  from  the  plant  Curari,  from  which  it  is  obtained. 
It  contains  a  poisonous  alkaloid  first  discovered  by  Boussingault,  in 
1828,  which  is  called  Gurarina.  Animals  have  been  said  to  fall  in- 
stantly dead  when  shot  with  an  arrow  poisoned  by  Curara,  but  this 
has  only  been  in  cases  where  a  vital  organ  like  the  heart  has  been 
directly  wounded,  and  then  death  was  not  due  to  the  poison.  Ac- 
cording to  Mr.  Waterton,  the  poisonous  extract  is  procured  chiefly 
from  the  bark  of  a  creeper  or  vine  which  grows  in  the  forests  of 
Guiana  and  Central  America.  The  Indians  prepare  the  poison  with 
a  great  deal  of  mystery,  and  mix  with  it  other  hei'bs,  red,  and 
black  ants,  and  the  pounded  fangs  of  a  venomous  snake.  The 
juice  is  extracted  from  the  stem  of  the  creeper  by  infusion  and 
compression  ;  it  is  then  heated  with  the  other  ingredients  over  a 
slow  fire  until  it  acquires  a  dark  brown  colour,  and  an  intensely 
bitter  taste.  It  is  afterwards  put  into  a  smaU  pot,  carefully 
covered  over  and  kept  in  a  dry  j)lace.  It  is  occasionally  warmed 
over  a  fire  that  it  may  be  kept  dry. 

The  extract  is  miscible  with  water,  and  when  fresh  the  slightest 
moisture  dissolves  it ;  hence,  it  speedily  difiuses  itself  when  intro- 
duced into  a  wound.  The  symptoms  wliich  it  produces  in  animals 
are  stupor  and  paralysis.  It  does  not  begin  to  produce  any 
ai^parent  efi'ects  until  after  a  lapse  of  one  or  two  minutes,  and 
there  is  apparently  no  pain  ;  convulsions  come  on  in  two  or  three 
minutes,  and  the  animal  dies  in  four  or  five  minutes.  Putrefaction 
is  not  accelerated,  and  the  flesh  of  the  game  thus  killed,  is  used  as 
food  without  any  serious  effects  resulting.  Tliis  is  probably  due  to 
the  very  small  quantity  of  absorbed  poison  present ;  for  the  Ciu-ara, 
in  a  sufficient  dose,  is  fatal  to  aU  animals.  It  requu'es  much  more 
of  this  extract  to  kill  an  ox  than  a  smaller  animal ;  thus,  the 
Indian  adjusts  the  size  of  his  arrow  and  the  quantity  of  poison  to 
the  size  of  the  animal.  In  one  experiment,  three  arrows  were  in- 
troduced beneath  the  skin  of  an  ox.  For  four  minutes  there  was 
no  effect ;  the  animal  then  set  itself  firmly  on  its  four  legs  as  if  to 
resist  falling,  and  remained  quite  still  for  fourteen  minutes.  It 
then  attempted  to  walk,  staggered,  and  fell.  The  eyes  became 
fixed,  dim,  and  apparently  insensible  to  light.  Convulsions  ap- 
peared in  the  legs  ;  there  was  emprosthotonos,  laborious  respiration, 
and  an  escape  of  a  frothy  liquid  from  the  mouth.    The  convulsions 
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in  the  extremities . gradually  ceased;  there  was  still  a  perceptible 
action  of  the  heart  at  intervals.  In  twenty-five  minutes  the  animal 
was  quite  dead.  The  flesh  was  eaten,  and  gave  rise  to  no  unplea- 
sant symptoms,  nor  was  it  observed  to  have  any  peculiar  taste.  The 
poison  does  not  appear  to  have  any  action  on  the  heart,  for  that 
organ  continues  to  pulsate  after  respiration  has  ceased.  From  one 
gram  and  a  half  to  two  grains  sufliced  to  kill  rabbits,  and  a  smaUer 
quantity  operated  fatally  by  hypodermic  injection. 
_  There  is  no  known  antidote  to  the  effects  of  Curara  when  it 
IS  once  absorbed  into  the  blood.  As  in  reference  to  serpent-poi- 
son, the  appHcation  of  a  ligature  between  the  wound  and  the  heart 
and  an  early  and  free  excision  of  the  part,  present  the  only  chance 
of  safety.  Mr.  Ihff  states  that  he  found  the  extract  to  retain  its 
poisonous  properties  for  a  period  of  twenty-seven  years  ('Med 
Gaz  vol  20  p.  282)  ;  but  unless  kept  dry  it  is  liable  to  become 
weakened.  Bernard  found  that  some  which  had  been  loosely  kept 
on  the  tip  of  an  arrow  for  fifteen  years  kiUed  an  animal  very 
quickly.  He  preserved  it  in  a  state  of  solution  in  water  for  two 
years  without  any  loss  of  its  power.    ('  Legons,'  p.  258  ) 

Curara,  according  to  the  experiments  of  Bernard,  is,  like  the 
serpent-poison,  active  when  introduced  into  a  wound,  but  ahnost 
inert  when  taken  into  the  stomach.  ('  Legons  sur  les  Eftets  des  Sub- 
stances Toxiques,'  Paris,  p.  239.)  Small  animals  are  killed  in  a  few 
mmutes  when  the  poison  is  injected  into  a  wound  :  they  lose  all 
power  over  the  muscles,  become  insensible  and  die  without  con- 

rrT,;  fW  f  ""T^  ?1  ''^'''^^y  ^ff^'^*^^  spinal  mar- 
row, but  that  It  paralyzed  the  voluntary  muscles.    Pelikan  ob- 

s^ved  that  the  alkaloid  curarina  operated  in  a  similar  manner.  Its 
efiect  IS  to  destroy  the  motor  power  of  the  nervous  system.  Dr 
f'oT,■^To  ^  ««^Pletely  paralyzed  the  motor  nerves'. 

L.rJ       .t^^^""  2^1-)     These  results  show  that  it 

operates  m  the  reverse  manner  to  strychnia,  and  that  curarina  and 
strychnia  are  completely  antagonistic.  An  account  of  the  pro- 
perties of  this  poison  will  be  found  in  the  'Ann.  d'Hyg.'  1866 

It  I'      ^^^X^^:  ^^^^"^        LionviUe,  and  MM  Tardieu 
andRoussm,  'L'Empoisonnement,'  p  380  '^luieu 
Analysis.— Cnriira  is  a  bro^Tiish  black  looking  brittle  substance 
having  the  appearance  of  Spanish  Hquorice.    It  dissSvTd  slowft 
m  cold  water,  but  rapidly  when  heated,  producing  fturbkl  brown 

Kopertt's  'T'  '^'"'-."^  ^'"'^'r^  ^''^  poss'-essed  iSe  fo  low" 
cWoriodkS  of  J.i  ""^^  "^""'^l  neutral-readily  precipitated  by  the 
chloriodide  of  potassium  and  mercury,  the  ioduretted  iodide  and 
n7Z^e^t'''Si^^^  alkaloidal  character.    Iodic Tcid  piSi^^ 

JSour  ^  SuliLrr,     K  r  *^       ^'^l^*^'^^  ^  dark  red-brown 

colour.     bulphomolybdic  acid  produced  a  slate-<^rey  tint  Tt 

Sr^n^""'''  "  ^       ^^^^"^'^  contaipii^the  i^^^^^^^^ 

this^XtoW -"T^-P'^Pflt'  due  to  the  presence  of 

this  alkaloid.     It  13  soluble  m  water,  alcohol,  and  acids  and 
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alkaline  liquids.  The  aqueous  and  alcoholic  solutions  have  a  rich 
red  colour,  and  an  intensely  bitter  taste.  Curarina  has  hitherto 
been  procured  only  in  small  quantities  as  a  dry  uncrystalline  solid. 
It  is  alkaline  in  its  reaction,  neutralizes  acids,  and  produces  salts 
■which  do  not  crystallize.  When  heated,  it  evolves  thick  vapours 
which  have  an  intensely  bitter  taste.  Strong  nitric  acid  produces 
with  it  a  blood-red  colour  ;  sulphuric  acid  gives  with  it  a  rich  car- 
mine tint,  in  which  characters  it  resembles  bracia.  On  the  other 
hand,  MM.  Pelikan,  Voisin,  Tardieu,  and  Roussin  have  found  that 
pure  curarina  possesses  the  chemical  properties  of  strychnia  so  far 
as  tlie  colour-tests  are  concerned,  the  sole  difference  being  that 
curarina  produces  a  blue  colour  with  sulphuric  acid  alone.  The 
galvanic  test  acted  similarly  on  both  alkaloids.  (Bernard,  '  Op.  cit.' 
p.  474.)  M.  Bernard  remarks  that  this  similarity  of  chemical 
results  proves  that  there  is  no  direct  relation  between  the  chemical 
characters  of  a  substance  and  its  physiological  effects.  Similar 
chemical  characters  may  exist  in  two  bodies  (curarina  and  strychnia) 
of  which  the  physiological  effects  are  not  only  different,  but  antago- 
nistic. M.  Yoisin  found  some  difficulty  in  separating  curarina  fi-om 
the  viscera  of  animals  poisoned  with  it,  but  the  urine  of  such  animals 
was  found  to  operate  by  hypodermic  injection  on  other  animals 
with  the  usual  symptoms  of  curara  poisoning.  ('Op.  cit.'  p.  lo8.) 
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CHAPTER  76. 

ACTIOK  OF  POISONS  ON  THE  HEAET  ANO  BEAIN.— THE  BOENEO  AND  JAVA 
POISONS.— TPAS  ANTIAB.— ANTIARTNB.— TANGHINIA.— THE  KOMBI.— COBRA 
POISON.  CALABAR  BEAN.  PHTSOSTIGMIA. 

Among  the  neurotic  poisons  there  are  some  which  especially  act 
on  the  heart.  They  reduce  its  pulsations,  paralyze  it,  and  destroy 
life  by  syncope.  They  may  also  exeri  an  action  on  the  bram 
and  spinal  marrow.  Some  of  the  poisons  of  savage  tribes  possess 
this  peculiarity.  Dr.  Braidwood  has  described  one  of  these  from 
Borneo,  the  Dajaksch,  where  it  is  used  as  an  arrow-poison,  it  is  m 
the  form  of  a  brittle  extract,  of  a  dark  iron-grey  colour,  dissolved 
by  water,  but  not  so  readily  as  curara.  The  solution  has  a  brown 
colour,  an  alkaline  reaction,  and  a  bitter  taste.  It  is  msolublo  in 
cliloroform.  Its  action,  as  determined  by  absorption  through 
wounds  in  the  sldn  of  animals,  consists  in  paralysing  the  heart  and 
stopping  its  contractions  by  inducing  perfect  paralysis  of  the  cardiac 
ganglia  of  the  sympathetic  nerve.     Hence  it  causes  an  entire 
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destruction  of  motion  and  sensation,  and  the  animal  suddenly  falls 
dead.  Like  the  calabar  bean  and  opium,  it  produces  contraction  of 
the  iris.    ('Ed.  Monthly  Jour.'  Aug.  1864.) 

There  are  other  cardiac  poisons  in  use  among  savage  nations. 
The  Upas  Antiar,  according  to  Pereira,  is  derived  from  a  large 
forest  tree  in  Java  (Antiabis  toxicaeia),  growing  to  the  height  of 
from  60  to  100  feet.  The  milky  juice  contains  .3-56  per  cent,  of  a 
poisonous  principle,  called  Antiarm.  It  was  long  since  pointed 
out  by  Sir  B.  Brodie  that  this  poison  operated  by  paralysing  the 
heaii;.  KoUiker  and  Pelikan  have  investigated  the  subject,  and 
have  arrived  at  a  similar  conclusion  ;  but  they  found  that  its  prin- 
cipal action  was  on  the  voluntary  muscles,  and  that  it  was  essen- 
tially a  paralysing  poison.  It  destroys  the  excitability  of  the 
nervous  system  instead  of  exalting  it  like  strychnia.  It  acts  with 
great  rapidity  on  the  heart,  stopping  its  action  in  five  or  ten 
minutes.  These  results  have  been  more  recently  confirmed  by 
the  observations  of  Dr.  Braidwood.  He  found  that  it  acted  di- 
rectly on  the  muscular  fibres  of  the  heart,  and  not  on  the  cardiac 
ganglia  like  the  Borneo  poison.  It  diSers  from  it  both  physio- 
logically and  chemically. 

The  Tanghinia  Venenifera,  or  Madagascar  poison,  is  a  seed  of  a 
brownish  black  colour,  of  the  size  of  an  almond,  presenting  a 
wrinkled  surface,  with  an  odour  resembling  that  of  violets.  The 
fruit  resembles  the  almond,  but  is  larger.  This  is  used  in  Mada- 
gascar as  an  ordeal  poison.  Its  eflfect,  according  to  Kolliker,  is  to 
paralyze  the  heart. 

The  Kombi  arrow-poison  of  Africa  has  been  described  by  Dr. 
Fraser  as  acting  primarily  on  the  heart,  producing  cardiac  paralysis. 
It  also  acts  on  the  voluntary  muscles  by  which  their  activity  is 
gradually  impaired,  and  finally  completely  destroyed.  ('  Proc.R.  S. 
Ed.'  1869-70,  p.  102.)    In  the  last  property  it  resembles  curara. 

The  venom  of  the  Cobra  de  CapeUo  occasionally  operates  as  a 
cardiac  .poison.  This  happens,  according  to  Dr.  Fayrer,  when  the 
poison  IS  introduced  into  a  wound  in  large  quantity,  when  it  has 
been  rapidly  absorbed,  or  when  injected  into  the  jugular  vein  of  an 
ammal.  In  all  these  cases,  the  action  of  the  heart  is  at  once  ar- 
rested. This  does  not  appear  to  be  owing  to  paralysis,  but  to 
tetanic  contraction  of  the  organ  from  excessive  stimulus.  In 
small  quantities  it  paralyzes  the  voluntary  muscles. 

There  are  several  other  organic  poisons  which  manifest  a  strong 
action  on  the  heart,  and  in  some  cases  produce  death  by  paralysing 
this  organ.  Among  these,  may  be  mentioned  chloroform,  hydrate 
of  chloral— both  of  which  depress  the  action  of  the  heart  and  cause 
death  by  syncope— and  aconite.  The  ordinary  mode  of  action  of 
these  substances,  however,  justifies  their  position  among  the  cere- 
bral and  cerebro-spinal  poisons.  Again,  some  mineral  poisons, 
although  properly  classed  and  described  as  irritants,  manifest  a 
direct  action  upon  the  heart.  Tartar  emetic  is  well  knowTi  to 
exert  a  depressing  action  on  the  circulation,  and  in  tliis  form  of 
poisoning,  death  may  sometimes  take  place  suddenly  from  syncope 
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The  first  of  the  poisons  in  this  group  which  claims  notice  is  the 
Calabar  bean,  an  ordeal  poison  of  Old  Calabar,  on  the  West  Coast 
of  Africa. 

CALABAR  BEAN  (PHYSOSTIGMA  VENENOSUM). 

The  Calabar  bean  is  a  large  leguminovis  seed  of  a  dark  colour, 
resembling  a  large  horse-bean,  but  much  thicker  and  more  rounded 
in  its  form.  It  is  the  seed  of  the  Physostigma  Venenosum.  It 
is  brought  from  the  western  coast  of  Africa,  and  is  there  employed 
by  the  natives  as  an  ordeal  bean  when  persons  are  suspected  of 
witchcraft.  The  common  belief  is  that  innocent  persona  who  take 
it,  vomit,  and  are  safe,  while  the  guilty  retain  the  poison  and  die 
from  its  effects.  So  strong  is  popular  confidence  in  this  test,  that 
those  who  are  suspected,  voluntarily  take  an  emulsion  of  tliis 
dreadful  seed  ;  and,  as  Sir  R.  Cliristison  remarks,  many  an  inno- 
cent person  thus  pays  the  penalty  of  his  rash  reliance  on  a  super- 
stitious custom.  As  it  is  a  firm  matter  of  faith  that  if  a  man  dies 
he  is  guilty,  such  a  custom  is  beyond  the  reach  of  any  appeal  to 
reason.  Illustrations  of  this  bean  of  its  natural  size  are  annexed. 
(See  fig.  102.) 

This  bean  owes  its  properties  to  the  presence  of  an  alkaloidal 
substance  called  Physostigmia.  It  is  found  in  the  cotyledon,  and 
the  complex  process  adopted  for  its  separation  by  Jobst  and  Hesse 
is  described  in  the  '  Chemical  News '  for  March  5,  1864,  p.  109. 
The  medicinal  dose  of  the  jpowdered  bean  is  from  one  to  four 
grains.  The  dose  of  the  extract,  which  is  made  with  rectified  spirit, 
is  from  one-sixteenth  to  one-quarter  of  a  grain. 

The  bean  or  seed  has  a  thin  hard  dark-coloured  brittle  covering ; 

the  kernel  inside  is  wliite,  and  weighs 
from  thirty-six  to  fifty  grains — the 
whole  seed  about  sixty-seven  grains. 
(Fig.  102. )  Sir  K  Cliristison  could  de- 
tect no  poisonous  alkaloid  in  the  seed, 
but  he  found  that  the  active  principle 
(physostigmia)  could  be  extracted  by 
alcohol,  which  dissolves  2'7  per  cent, 
of  the  seed,  including  this  substance. 
That  alcohol  will  remove  the  poison- 
ous principle  is  proved  by  the  fact 
that  the  exhausted  residue  is  not  al- 
ways poisonous.  (Boucliardat,  '  Ann. 
de  The'rapeutique,'  1864,  p.  73.  See 
also  'Pharm.  Jour.'  1863,  p.  561.) 
The  greater  part  of  the  seed,  as  in 
nux  vomica,  consists  of  inert  sub- 
stances, with  a  small  quantity  of  oil.  The  kernel  is  yellowish- 
white,  without  bitterness,  acrimony,  aroma,  or  any  other  impres- 
sion on  the  organ  of  taste.  In  fact  it  cannot  be  distinguished  by 
taste  from  a  haricot-bean. 


Fig.  102. 
a  J, 


a.  The  bean  of  its  natural  size. 

b.  The  same  seen  edgewise. 
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Symptoms  and  effects. — Twenty-one  grains  in  fine  powder  were 
placed  in  the  cellular  tissue  of  a  rabbit ;  for  three  minutes  there 
was  no  change.  .The  animal  then  became  weak  and  languid  ;  in 
four  minutes  it  was  unable  to  raise  itself  when  placed  on  its  side. 
The  body  then  became  quite  flaccid,  and  resi)iration  ceased  in  five 
minutes.  There  were  at  intervals  slight  irregular  twitchings  in  the 
muscles  of  the  trunk,  and  a  jerking  of  the  head  backwards.  Tivo 
grains  of  the  alcoholic  extract  produced  similar  symptoms.  At  the 
end  of  two  minutes,  withoiit  any  previous  indication,  the  animal 
suddenly  became  weak,  fell  on  its  side,  struggled  a  little  with  its 
feet,  and  ceased  to  breathe  in  another  minute.  The  poison,  accord- 
ing to  Sir  R.  Christison,  produces  a  primary  impression  on  the 
heart,  causing  paralysis  of  that  organ,  the  insensibility  and  coma 
being  only  apparent.  The  results  appear  to  show  that  there  is  also 
paralysis  of  the  voluntary  and  respiratory  muscles,  with  a  retention 
of  consciousness.    ('Pharmaceutical  Journal,'  1855,  p.  473.) 

Desiring  to  try  the  effects  of  this  seed  on  himself,  Sir  R. 
Christison  took  the  eighth  part  of  a  seed,  or  six  grains,  one  night 
before  going  to  bed.  There  was  a  slight  sense  of  numbness  in  the 
limbs  during  the  night,  but  in  the  morning  no  urgent  symptoms  of 
any  kind.  He  then  chewed  and  swallowed  the  fourth  part  of  a 
seed  (twelve  grains).  In  twenty  minutes  he  was  seized  with  giddi- 
ness, and  a  general  feeling  of  torpor  over  the  whole  frame.  He 
immediately  swallowed  an  emetic,  and  thus  emptied  his  stomach. 
The  giddiness,  weakness,  and  faintness  increased  to  such  a  degree 
that  he  was  obliged  to  lie  down  in  bed.  In  this  state  he  was  seen 
by  two  medical  friends,  who  found  him  prostrate  and  pale,  the  heart 
and  pulse  extremely  feeble  and  tumultuously  irregular,  the  mental 
faculties  entire,  extreme  faintness  threatening  dissolution,  but  no 
apprehension  of  death  on  the  part  of  the  patient.  There  was  no 
uneasy  feehng  of  any  kind,  no  pains  or  numbness,  no  prickling,  not 
even  any  sense  of  suff'ering  from  the  great  feebleness  of  the  heart's 
action.  There  was  the  will  but  not  the  power  to  vomit ;  the  limbs 
became  chill  with  a  vague  feeling  of  discomfort.  Stimulants  were 
employed,  and  warmth  and  pulsation  with  a  power  of  moving, 
graduaUy  returned.  Two  hours  after  the  poison  had  been  taken 
he  felt  drowsy,  and  slept  for  two  hours  more,  but  with  such  activity 
of  mind  that  he  had  no  consciousness  of  having  been  asleep.  The 
tumultuous  action  of  the  heart  continued.  After  this  the  symptoms 
gradually  disappeared,  and  the  next  day  he  was  quite  well. 
('  Pharm.  Jour.'  1855,  p.  474.)  Physostigmia  does  not  act  so  much 
upon  the  brain  as  on  the  spinal  marrow.  While  labouring  under 
the  eff'ects  of  the  poison.  Sir  R.  Christison  maintained  his  mental 
vigour,  but  the  pulsations  of  the  heart  were  greatly  reduced. 

In  April  1864,  two  children,  aged  6  and  3  years  respectively 
chewed  and  ate  the  broken  fragments  of  the  kernel  of  one  nut! 
In  about  forty  minutes  they  complained  of  sickness.    One  child 
held  his  head  drooping,  appeared  sleepy  and  his  hands  were 
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powerless.  He  staggered  and  was  scarcely  able  to  walk.  He 
complained  of  severe  pain  in  the  stomach,  and  made  ineffectual 
attempts  to  vomit.  Milk  was  given,  and  he  then  vomited.  The 
child  became  quite  prostrated,  the  pulse  was  feeble  and  slow, 
and  the  pupils  were  slightly  contracted.  Some  pieces  of  the 
nut  were  thrown  up  by  vomiting.  The  other  child  had  pain  in 
the  abdomen,  and  was  listless,  sleepy,  and  depressed.  He  vomited 
freely,  some  portions  of  nut  being  ejected.  He  could  neither 
stand  nor  walk.  His  face  was  pale,  the  eyes  were  piercing,  but 
the  pupils  and  pulse  were  natural.  In  this  case  there  was  purg- 
ing. The  children  recovered  on  the  third  day.  ('  Edinburgh 
Monthly  Journal,'  1864,  p.  193.)  In  August  1864,  from  fifty 
to  sixty  children  were  poisoned  at  Liverpool  by  reason  of  their 
having  eaten  these  beans.  The  sweepings  of  a  ship  from  the  West 
Coast  of  Africa  had  been  thrown  on  a  heap  of  rubbish  ;  the  children 
found  the  beans  and  ate  them.  In  two  hours  forty  were  brought 
to  the  hospital.  Thirty  suffered  from  violent  retching.  One  of 
them,  set.  6,  who  had  eaten  six  beans,  died  soon  after  his  admis- 
sion. The  principal  symptoms  from  wliich  he  suffered  were  severe 
griping  pains,  incessant  vomiting,  and  contracted  pupils.  The 
stomach  pump  and  emetics  were  employed  with  great  benefit. 
"When  admitted,  the  children  were  pale,  very  sick,  and  exhausted, 
and  when  they  attempted  to  walk  they  staggered  about  as  if  they 
were  drunk,  althoiigh  they  had  the  use  of  all  their  senses,  the 
poison  evidently  not  producing  that  stupefying  effect  which  results 
from  the  taking  of  opium.  Their  pulses  were  at  first  very  low  ; 
some  of  them  became  feverish  and  drowsy,  and  their  eyes  were 
bright  and  protruding  from  the  sockets,  and  in  some  of  the  worst 
cases,  the  j^upil  of  the  eye  was  contracted.  The  quantity  of  beans 
taken  could  not  be  correctly  ascertained.  In  cases  in  which  it  has 
proved  fatal  to  animals  it  has  caused  much  irritation  and  congestion 
of  the  stomach  and  bowels.  (Dragendorff.) 

A  drop  of  the  extract  applied  to  the  eye,  produces  in  from  ten 
minutes  to  a  quarter  of  an  hour  a  remarkable  contraction  of  the 
pupil.  This  has  been  observed  to  last  in  children  for  fifteen  to 
twenty  hours.  (Bouchardat,  '  Ann.  de  Th^rapeutique,'  1864,  p.  73.) 
In  this  respect,  the  poison  is  eminently  distinguished  from  atropia, 
daturia,  and  hyoscyamia,  which  cause  excessive  dilatation  of  the 
pupil.  Dr.  Harley  found  in  his  experiments  with  this  substance 
that  it  caused  contraction  of  the  pupil  when  taken  internally,  as 
well  as  when  applied  locally.  It  paralyzed  the  motor  nerves,  and 
left  the  intellect  and  muscular  irritability  unimpaired.  It  destroyed 
life  by  paralysing  the  respiratory  muscles,  and  although,  according  to 
him,  it  weakened  the  heart's  power,  it  neither  stopped  the  circula- 
tion nor  arrested  the  heart's  action.  It  is  not,  therefore  m  his 
view,  a  cardiac,  but  a  respiratory  poison.  It  is  closely  allied  in  its 
eftects  to  curara  and  conia,  but  more  to  the  latter.  It  differs  from 
both  in  its  tendency  to  produce  muscular  twitchings,  and  in  its 
power  of  causing  contraction  of  the  pupil.    Neitlier  curara  nor 
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conia  has  any  specific  effect  on  the  iris.  {'  Lancet,'  1863,  vol.  1,  p. 
717.)  The  physiological  action  of  this  substance  has  been  fully 
investigated  by  Dr.  T.  Fraser.  ('  Trans,  of  R.  S.  Edinburgh,'  vol. 
24,  1867.) 

There  are  some  remarkable  circumstances  connected  with  this 
action  on  the  u-is.  The  pupil  of  that  eye  only  is  affected  to  which 
the  extract  has  been  directly  applied.  By  a  very  ingenious  experi- 
ment Dr.  Eraser  has  shown  that  this  local  and  unilateral  action 
does  really  depend  on  absorption,  and  that  it  probably  arises  from 
direct  contact  of  the  poison  with  the  iris.  He  found  that  the  con- 
traction was  caused  much  more  rapidly  and  was  maintained  for  a 
longer  time  than  when  it  had  been  produced  as  a  symptom  in  cases 
of  poisoning  with  this  substance.  In  order  to  prove  the  presence 
of  the  poisonous  principle  witliin  the  eyebaU  to  which  it  had  been 
applied,  he  removed  the  aqueous  humour  of  the  eye  and  placed  it 
on  the  conjunctiva  of  another  animal.  The  usual  effects  of  the 
substance  in  causing  contraction  of  the  pupil  were  produced.  There 
is  then  a  local  as  well  as  general  absorption,  and  so  limited  is  the 
range  of  this,  that  in  the  same  animal  contraction  of  the  pupil  from 
Calabar  bean  may  exist  in  one  eye,  while  dilatation  by  the  action 
of  belladonna  may  be  produced  in  the  other.  ('  On  the  Physiological 
Action  of  the  Calabar  Bean,'  1867,  p.  67.)  The  effect  of  this  siib- 
stance  in  contracting  the  pupil  of  the  eye  has  been  Antnessed  by 
Borelli  as  long  as  six  hours  after  death — in  exceptional  cases  even 
so  late  as  twenty-four  hours  after  death  ;  hence  this  is  not  a  test  of 
death.    ('  Am.  Jour.  Med.  Sci.' April  1872,  p.  582.) 

Analysis. — Physostigmia  combines  with  acids  to  form  salts. 
Dragendorff  found  that  a  solution  of  bromine  in  water  acted  in  a 
characteristic  manner  on  a  solution  of  the  sulphate,  even  when 
diluted  to  ].-10, 000th  part.  It  produced  a  red  colour  when  less 
than  the  1000th  of  a  grain  was  present.  The  chloriodide  of  potassium 
and  mercury  also  precipitates  physostigmia  in  a  much  diluted  state. 
The  physiological  test  consists  in  the  application  of  a  solution  or 
alcoholic  extract  to  the  eye.  It  produces  strong  contraction  of  the 
pupil  when  this  liquid  contains  but  a  small  fractional  proportion  of 
physostigmia.  Dragendorff  has  found  that  it  is  absorbed  and  diffused 
throughout  the  body.  He  has  separated  it  by  means  of  benzole, 
used  as  in  the  separation  of  strychnia  by  ether.  It  is  rapidly  elimi- 
nated by  the  saliva  and  other  secretions  under  putrefaction. 
(Husemann's  '  Jahresbericht,'  1872,  p.  570.) 
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CHAPTER  77. 

rOXGlOVB.— SYMPTOMS  AliD  EFFECTS.— FATAL  DOSE.— TREATirENT.  — DIGITALIA. 
—ITS  CHBJnCAI,  AND  PHYSIOLOGICAL  PKOPEETIES.  CBIMINAL  ADMINIS- 
TRATION OP  IT.—  TOBACCO.—  SYMPTOMS  AND  APPEARANCES.—  LOCAL 
ACTION.— NICOTINA.— ITS  CHEMICAL  AND  PHYSIOLOGICAL  PEOPERTIES — 
FATAL  DOSE. 

FOXGLOVE  (digitalis  PUUPUEEA). 

Purple  foxglove  is  a  well-known  hedge  plant  growing  abundantly 
in  the  southern  districts  of  England.  AU  parts  of  the  plant— the 
seeds,  leaves,  and  root  are  poisonous  owing  to  the  presence  of  the 
poisonous  principle  digitaline.  The  leaves,  whether  in  the  form  of 
powder,  infusion,  extract,  or  tincture,  exert  an  action  on  the  brain, 
spinal  marrow,  and  heart,  as  well  as  on  the  stomach  and  bowels. 
They  retain  their  noxious  properties  when  dried. 

Symptoms  and  effects.— Cases  of  poisoning  by  foxglove  are  not 
very  niimerous.  One  was  the  subject  of  a  criminal  trial  at  the  Old 
Bailey  in  Oct.  1826.  A  quack  w.as  indicted  for  the  manslaughter 
of  a  boy  under  the  following  circumstances.  He  prescribed  for  a 
trivial  complaint,  six  ounces  of  a  strong  decoction  of  the  leaves.  The 
boy  was  soon  attacked  with  vomiting,  purging,  and  severe  pain  in 
the  abdomen.  After  some  time,  he  became  lethargic,  and  slept  for 
several  hours  ;  in  the  night  he  was  seized  with  convulsions.  The 
pupils  were  dilated  and  insensible,  the  pulse  was  slow,  small,  and 
irregular  ;  coma  followed,  and  the  boy  died  twenty-two  hoxu-s  after 
taking  the  j)oison.  On  inspection,  the  membranes  of  the  brain  were 
found  much  injected,  and  the  mucous  lining  of  the  stomach  was 
partially  inflamed.  The  prisoner  was  acquitted  of  the  charge  be- 
cause he  had  given  his  advice  only  on  the  application  of  the  fi-iends 
of  the  deceased!  ('Ed.  Med.  and  Surg.  Jour.'  vol.  27,  p.  223.) 
For  cases  of  recovery  from  a  strong  dose  of  the  infusion,  see  '  Med. 
Gaz.'  vol.  34,  p.  659  ;  and  '  L'Union  Mddicale,'  24  Aout,  1848.  On 
the  other  hand,  a  case  in  which  an  infusion  of  the  root  proved  fatal 
is  reported  in  the  '  Lancet,'  July  14,  1849,  p.  31.  Accidents  some- 
times occur  from  the  medicinal  use  of  the  tincture.  In  one  case  in 
which  a  dose  of  the  tincture  was  too  frequently  repeated,  the  person 
was  attacked  with  restlessness,  thirst,  inflamed  eyes,  and  other 
serious  symptoms. 

A  young  man  having  filled  a  quart  pitcher  with  the  leaves  of 
foxglove,  poured  upon  them  as  much  boiling  water  as  the  jjitcher 
would  hold.  Of  this  strong  infusion  he  took  a  teacupful  on  going 
to  bed,  which  caused  him  to  sleep  soundly.  In  the  morning  he  took 
a  second  cupful  (the  infusion  being  much  stronger),  and  he  tlien 
went  to  his  employment.  He  soon  felt  dizzy  and  heavy,  began  to 
stagger,  lost  his  consciousness,  and  at  length  fell  doAra  in  a  state  of 
syncope.  On  being  conveyed  home  he  vomited  severely,  and  suf- 
fered great  pain  in  the  abdomen.  When  visited,  he  was  conscious 
and  complained  of  pain  in  his  head  ;  the  j)ui5ils  were  dilated,  the 


DIGITALIS.     SYMPTOMS.  797 

skin  was  cold,  pallid,  and  covered  with  a  copious  perspiration.  The 
pulse  was  low,  about  40  in  the  minute— three  or  four  feeble  pulsa- 
tions being  succeeded  by  a  complete  intermission  of  several  seconds; 
and  each  stroke,  thou,s;h  weak,  was  given  with  a  peculiar  '  explosive 
shock.'  There  was  still  great  pain  in  the  abdomen,  with  incessant 
and  violent  vomiting,  no  purging— suppression  of  urine,  and  an 
abundant  flow  of  sahva.  Brandy  and  ammonia  with  warmth  were 
employed,  and  after  reaction  had  commenced,  purgatives  were  ad- 
ministered. The  man  slowly  recovered,  but  the  pulse  presented  its 
pecuhar  beat  and  weakness  for  several  days  ;  and  during  this  time 
the  man  could  not  bear  the  upright  position. 

In  another  instance,  a  young  man  swallowed  a  strong  decoction 
of  foxglove  by  mistake  for  purgative  medicine.  He  was  soon  seized 
with  vomiting,  pain  in  the  abdomen,  and  purging.  In  the  after- 
noon he  feU  asleep.  At  midnight  he  awoke,  was  attacked  with 
violent  vomitmg,  colic,  convulsions,  dilated  and  insensible  pupils  • 
and  his  pulse  was  slow  and  u-regular.  He  died  twenty-two  hours' 
after  taking  the  poison.  (Wibmer,  Op.  cit.,  Digitalis. )  A  few  grains 
of  the  powdered  leaves  have  been  known  to  produce  giddiness 
languor,  dimness  of  sight,  and  other  nervous  symptoms.  A  drachni 
has,  however,  been  taken  without  causing  death  ;  but  in  this  in- 
stance it  produced  the  most  violent  vomiting.  As  indicative  of  the 
singular  effect  of  the  poison  on  the  nerves  of  sensation,  it  may  be 
stated  that  a  coal  fire  appeared  to  the  patient  to  have  a  blue  colour 
A  common  effect  of  this  poison  is  to  produce  gi-eat  depression  of 
the  heart  s  action,  showing  that  it  is  a  cardiac  poison. 

•  ^7""^^  "^^"^^       infusion  of  digitalis,  and  swaHowed  it  bv 
niistake.    The  symptoms  wliich  followed  were  vomiting,  paleness 
of  the  face  coldness  of  the  skin,  prostration,  muscular  feebleness 
a  persistent  feelmg  of  drunkenness,  headache,  giddiness,  confusioA 
ot  sight,  dilatation  of  the  pupils,  and  loss  of  sensibility.    The  vomit- 
ing was  constant,  and  aggravated  by  anything  that  was  taken 
There  was  constipation  of  the  bowels,  with  suppression  of  urine' 
There  was  thirst  with  pains  in  the  abdomen,  increased  by  pressiu-e' 
restlessness  at  night.    At  first  the  pulse  was  52.    On  the 
fourth  day  it  was  41  to  42.    On  the  fifth  day  it  was  58,  less  irregular 
and  the  symptoms  had  abated.    During  the  night  she  got  up,  and 
on  returning  to  her  bed  suddenly  fainted,  and  dfed.    Nothing  could 
restore  her  from  the  attack.     This  was  probably  the  effect  of  the 
poison  on  the  heaxt.    In  order  to  avoid  death  by  syncope  a  person 

le  Tenfirfr  "^^^T'     P°^^°^^^"g      ^^^^^^^  always 

A^^^f^^         ?  *  tincture,  taken  in  medicinal 

toms.  (  Med  Gaz.'  vol.  31,  p.  270.)  The  pulse,  which,  durin-  a 
former  use  of  the  medicine,  had  been  reduced  by  ten  or  fifteen  beats 
in  a  minute  sank  almost  to  half  its  usual  number.  The  patient  was 
tormented  by  the  most  painful  disquietude,  so  that,  even  in  The 
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niglit,  he  left  the  bed  every  moment,  could  not  sleep,  and  with  hifi 
eyes  open  conversed  with  persons  who  were  not  present.  At  the 
same  time  the  iJiipils  were  dilated,  the  conjunctiva  both  of  the  eye 
and  the  lids  was  red  ;  he  had  but  little  appetite,  with  great  nausea, 
violent  thii'st,  and  dryness  of  the  mouth  ;  the  alvine  evacuations 
were  scanty  ;  the  secretion  of  urine  was  increased.  These  phe- 
nomena, which  obviously  were  merely  the  effects  of  the  digitalis, 
had  lasted  six  days,  when  the  restlessness  diminished,  sleep  returned, 
and  the  dilatation  of  the  pupils  disappeared.  This  case  shows  that 
digitalis  possesses  accumulative  properties  :  and  that  it  cannot  be 
given  for  a  long  period  medicinally  without  pi'oducing  dangerous 
symptoms.  The  late  Dr.  EUiotson  observed  that  persons  who  had 
been  in  the  habit  of  taking  foxglove  in  medicinal  doses  for  a  long 
period  died  very  suddenly  from  syncope,  as  if  a  fatal  impression 
had  been  produced  on  the  heart  by  the  accumulation  of  the  poison 
in  the  system.  The  appearances  which  have  been  met  with  after 
death,  are  congestion  of  the  brain  and  its  membranes ;  inflamma- 
tion of  the  mucous  membrane  of  the  stomach,  and  fluidity  of  the 
blood. 

Fatal  dose. — The  medicinal  dose  of  the  infusion  is  from  two  to 
four  drachms  ;  of  the  tincture  from  ten  to  tliirty  minims  ;  and  of 
the  powder  from  half  a  grain  to  one  grain  and  a  half.  The  medi- 
cinal preparations  vary  considerably  in  strength,  a  fact  which  will 
explain  why  they  have  been  administered  in  much  larger  doses  than 
those  here  assigned,  without  producing  dangerous  efl"ects.  Accord- 
ing to  the  late  Dr.  Pereira,  twenty  drops  of  the  tincture  were  given 
to  an  infant,  labouring  under  water  on  the  brain,  three  times  daily 
for  a  fortnight,  without  causing  any  untoward  symptom  ;  and  he 
frequently  prescribed  for  an  adiilt  one  drachm  of  the  tincture  tlu.-ee 
times  daUy  for  a  fortnight  without  producing  any  marked  effect. 
The  tincture  has  been  sometimes  prescribed  medicinally  in  doses  of 
half  an  ounce  to  an  ounce  ;  and  on  one  occasion  two  ounces  were 
taken  in  two  doses  without  giving  rise  to  the  slightest  inconvenience. 
These  facts  show  either  that  foxglove,  as  a  vegetable,  is  not  so 
powerful  a  poison  as  it  is  commonly  supposed  to  be,  or  that  the  pro- 
portion of  digitaline  is  liable  to  great  variation  in  the  alcohohc 

solution.  .      J  T , .  , 

Treatment— In  a  case  of  poisoning  by  foxglove,  m  addition  to 
the  free  use  of  emetics,  vegetable  infusions  containing  tannic  acid 
should  be  given.  According  to  the  researches  of  M.  Homolle, 
tills  renders  the  active  principle  insoluble. 

Analysis.— \y hen  ioxglove  has  been 'taken  in  substance,  t.e.  in 
the  form  of  seeds  or  leaves,  or  any  portion  of  these  has  been  swal- 
lowed in  a  decoction  or  infusion,  fragments  may  be  found  in  the 
stomach  and  bowels.  In  reference  to  the  infusion,  decoction,  tinc- 
ture, or  extract,  except  there  be  sufficient  to  allow  of  the  separation 
of  digitaline,  there  is  no  chemical  process  known  by  wluch  the 
poison  may  be  recognized.  If  any  fragments  of  leaves  or  seeds  are 
found  in  the  contents  of  the  stomach  or  in  food,  they  may  be  identi- 
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fiecl  by  the  aid  of  the  microscope.  The  annexed  illustration  (fig. 
103),  taken  from  the  living  j)lant  by  photography,  represents  a  small 
leaf  and  a  portion  of  a  larger  leaf  of  the  purple  foxglove. 


Fm.  103. 


Leaves  of  foxglove. 


Fig.  104. 


It  is  calculated  that  digitaline  constitutes  only  one  per  cent  of 
the  dried  leaves.  In  reference  to  the  seeds  of  foxglove,  they  are  of 
a  reddish-brown  colour,  remarkably  small, 
oblong,  and  somewhat  angular  in  shape. 
They  have  peculiar  markings  (fig.  104).  By 
the  aid  of  the  microscope  they  may  be  easily 
distinguished  from  the  seeds  of  hyoscyamus, 
datura,  belladonna,  and  most  other  poi- 
sonous plants. 


BIGITALINE. 


Seeds  of  foxglove. 
a.  Natural  size. 
6,  Magnified  30  diameters. 


The  active  principle  of  foxglove  is  called 
digitaline  or  digitalia.  Its  properties  have 
been  investigated  by  M.  Homolle.  ('  Journ. 
de  Pharmacie,'  Janvier  1845,  p.  57  ;  also 
Bouchardat,  'Ann.  de  Th^rap.'  1864,  p.  155. ) 
The  process  for  obtaining  it  is  exceedingly  complex.  It  is  an  inodor- 
ous, imperfectly  crystalhne  substance  of  a  pale  fawn  colour.  It  is 
so  intensely  bitter  that  it  gives  a  sensible  bitterness  to  200,000  parts 
of  water ;  but  the  taste  of  digitaline  itself  is  only  slowly  manifested 
m  consequence  of  its  gi-eat  insolubility.  It  requires  2,000  parts  of 
cold,  and  1,000  parts  of  boiling  water  for  its  solution.    It  is  much 
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more  soluble  in  alcoliol  and  ether,  but  alcohol  is  its  best  solvent. 
When  dissolved  in  either  menstruum,  it  has  neither  an  acid  nor 
alkaline  reaction.  It  is  a  neutral  vegetable  principle,  forming  no 
salts  with  acids,  hence  digitaline  is  a  more  appropriate  name. 

M.  Nativelle  has  recently  obtained  it  by  the  aid  of  boiling 
alcohol  at  90i)er  cent,  in  fine  white  and  shining  needles.  ('  Pharm. 
Journ.'  1872,  April  27,  p.  865.)  In  solution,  digitaline  is  precipi- 
tated by  tannic  acid  ;  but  not  by  the  chloriodide  of  potassium  and 
mercury  ;  and  by  this  property  it  may  be  distinguished  from  the 
true  vegetable  alkaloids.  When  heated  in  a  tube,  it  melts  and  is 
decomposed  ;  it  evolves  an  acid,  and  not  an  ammoniacal  vapour. 
Strong  nitric  acid  dissolves  it,  and  gives  to  it  a  yeUowish-brown 
colour,  in  wliich  it  differs  from  morphia  and  brucia.  This  acid  solu- 
tion speedily  acquires  a  pale  yellow  coloiu'  on  standing.  Iodic  acid 
is  unchanged  by  it.  Hydrochloric  acid  dissolves  it,  and  when 
gently  heated  the  solution  becomes  green.  Strong  sulj)huric  acid 
gives  to  it  a  reddish-brown  colour,  and  after  exposure  for  some 
time  or  by  a  gentle  heat  this  colour  changes  to  a  purple  black.  If 
the  sulphuric  acid  solution  is  diluted,  the  liquid  immediately  as- 
sumes a  dingy  green  colour.  Diluted  sulphuric  acid  heated  with 
the  powder  gives  a  reddish-black  colour.  Sulphomolybdic  acid  pro- 
duces with  it  a  dark  purple  colour.  M.  Grrandeau  has  suggested  an 
addition  to  this  test.  If  the  digitaline  has  been  previously  dis- 
solved and  the  liquid  evaporated,  sulphuric  acid  imparts  a  rose- 
colour  to  small  quantities,  or  a  reddish-brown  or  even  Ijrown  colour 
when  the  digitaline  is  in  rather  large  quantity.  If  the  digitaline, 
moistened  with  sulphuric  acid,  is  exposed  to  the  vapour  of  bromine, 
it  immediately  assumes  a  violet  colour.  This  peculiar  colour  is  ob- 
served even  with  the  faintest  trace  of  the  principle,  and  it  is  re 
garded  by  him  as  characteristic.  Seventeen  of  the  alkaloids  and 
principles  thus  tested  did  not  acquire  a  violet  colour.  ('  Chemical 
News,'  July  16,  1864,  p.  26.)  According  to  M.  Grandeau,  digita- 
line readily  admits  of  separation  by  dialysis  from  organic  liquids. 
MM.  Tardieu  and  Roussin  have  not  foimd  this  method  so  successful 
in  practice  as  these  experiments  on  pure  digitahne  would  appear  to 
indicate.    ('Ann.  d'Hygifene,'  1864,  p.  80.) 

Symptom.s  and  effects. — M.  Homolle  extracted  from'  foxglove, 
by  means  of  alcohol,  three  substances  :  an  acrid  matter  soluble  in 
ether,  which  produced  on  himself  violent  vomiting  and  f eai-ful  head- 
symptoms  leading  almost  to  the  destruction  of  Ufe  ;  a  higlily  con- 
centrated bitter  principle  ;  and  digitaline.  The  latter  alone  was 
proved  upon  hospital  patients  to  have  the  power  of  decreasing 
the  action  of  the  heart,  lowering  the  pulse,  and  increasing  tlie 
quantity  of  urine.  ('  Pharmaceutical  Journal,'  Oct.  1861,  p.  245.) 
Pure  digitaline  itself  operates  powerfully  on  man  and  animals  in 
very  small  doses,  and  it  must  be  regarded  as  a  deadly  poison.  The 
l-16th  of  a  grain,  which  is  considered  to  be  equal  to  eight  grains  of 
the  well-prepared  powder  of  the  dried  leaves,  is  sufficient  to  cause 
symptoms  of  poisoning.    Doses  of  from  1-llth  to  l-32nd  part  of  a 
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grain  have  lowered  the  pulse  and  caused  nausea,  vomiting,  griping, 
purging,  and  an  increased  secretion  of  urine.  (Pereira,  '  Mat.  Med.' 
vol.  2,  p.  528.)  Doses  of  from  one-quarter  to  one-half  of  a  grain 
would  probably  prove  fatal  to  life.  M.  HomoUe  found  in  experi- 
ments on  himself  that  small  doses  of  digitaline  taken  at  intervals 
lowered  the  pulse  to  about  one-fourth  or  one-fifth  of  the  normal 
standard  :  thus  in  himself  it  fell  17  in  one  minute  :  tliis  represents 
a  fourth  of  the  nonnal  pulsations.  In  doses  of  from  l-15th  to 
l-30th  of  a  grain  in  twenty-four  hours,  digitaline  slackened  the 
cu-culation.  In  doses  above  l-15th  of  a  grain,  it  produced  on  adults 
emetic  and  piu-gative  effects,  sometimes  suddenly,  at  others  slowly 
and  gradually.  In  doses  of  from  one  to  two  grains,  unless  speedily 
thrown  off"  by  vomiting,  it  killed  dogs  in  a  few  hours.  (Orfila, 
'  Toxicologie,'  vol.  2,  p.  350.  See  also  a  paper  by  Drs.  Stevenson 
and  Fagge,  'Guy's  Hosp.  Rep.'  1866,  p.  37.)  These  gentlemen 
have  fully  investigated  the  action  of  this  poison  on  frogs.  They 
find  that  it  produces  speedily  irregularity  and  stoppage  of  the 
heart's  action,  and  that  voluntary  power  is  retained  for  at  least 
fifteen  or  twenty  minutes  after  the  heart  has  ceased  to  beat.  ('  Guv's 
Hosp.  Rep.'  1866,  p.  80.) 

Digitaline  has  acquired  some  notoriety  by  reason  of  the  trial  of 
Dr.  De  la  Pommerais,  at  Paris,  in  May  1864,  for  the  murder  of  a 
woman  named  Pauw.  The  deceased,  who  was  about  forty  years  of 
age  and  in  the  enjoyment  of  good  health,  was  suddenly  seized  with 
violent  vomiting,  and,  after  an  ilhiess  of  about  twenty-four  hours 
died  on  the  17th  November  1863.  The  prisoner  had  just  renewed 
his  mtimacy  with  her  at  the  time  of  the  occurrence  of  this  fatal  ill- 
ness ;  and  after  a  long  interval  of  absence,  he  had  induced  her  to 
msui-e  her  life  m  various  insurance  oflices  for  an  enormous  sum  of 
money,  qiute  disproportionate  to  her  circumstances.  Immediately 
after  her  death,  he  putin  a  claim  for  these  large  insurances.  The  body 
oLr^r^T^^^^^^^^  exhumed  and  inspected  for  the  first  time  on  the 
30th  of  November,  thirteen  days  after  death.  The  viscera  throufrh- 
o  at  were  healthy  ;  they  presented  no  unusual  appearance,  and  "re- 
vealed no  natiu-al  cause  of  sudden  death.  The  stomach  and  bowels 
which  were  well  preserved,  bore  no  marks  of  the  action  of  poison  '• 
and  on  a  chemical  analysis,  no  poison  of  any  kind  could  be  detected 
m  these  organs  by  MM.  Tardieu  and  Roussin.  The  symptoms 
dunng  the  illness  owing  to  there  being  no  suspicion  of  poisoning' 
were  not  accurately  observed.    Repeated  vomiting,  with  areat  de- 

Srto  ?1  .'f  '"'"^  *°  ^^^^  prominent. 

ailing  to  detect  any  poison  by  chemistry  and  the  microscope  the 
experts  adopted  the  physiological  test  of  administering  piSpared 

animals.    An  attempt  made  to  separate  the  active  principle  and 

Saint  nf  l/"""^^^?  d'Hygifene,'  1864,  vol.  2,  p.  105.)  Seventy-five 
grams  of  the  mixed  extracts  above  mentioned  were  introduced  into 
the  cellular  membrane  of  the  thigh  of  a  dog.    The  animalTomSied 
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twice  ;  and  in  fovir  hours  the  pulsations  of  the  heart  sank  from  102 
to  86  ;  its  action  was  irregular  and  intermittent,  and  the  respira- 
tion was  deep  and  painful.  There  were  no  narcotic  symptoms  ;  on 
the  next  day,  the  dog  was  better,  and  it  completely  recovered. 
Sixty  grains  of  these  extracts  in  water,  administered  to  a  rabbit  by 
means  of  a  funnel,  caused  death  in  a  few  minutes,  probably  from 
syncope  (or  asphyxia?). 

Another  branch  of  physiological  evidence  imexpectedly  pre- 
sented itself.  The  deceased,  during  her  fatal  iUness,  had  vomited 
on  the  floor  of  her  room.  An  alcoholic  extract  was  made  of  the 
scrapings  of  the  floor  and  of  the  substances  deposited  between 
the  planks.  No  mineral  poison  was  fo\ind  in  it.  Seventy-five  grains 
of  this  extract  were  introduced  into  the  cellular  membrane  of  the 
thigh  of  a  dog.  The  animal  suifered  from  vomiting  and  depression 
of  the  action  of  the  heart,  and  died  in  about  twenty-two  hours. 
There  was  no  coma  or  insensibility  at  any  time.  Thirty-one  grains 
of  the  same  extract  difiused  in  water  were  administered  to  a  rabbit 
by  means  of  a  funnel.  In  less  than  three  hours  after  the  injection 
the  animal  died,  having  sufl"ered  from  an  irregular  and  depressed 
action  of  the  heart.  Sixty  grains  of  an  alcoholic  extract  from  the 
scrapings  of  the  floor,  said  to  be  free  from  vomited  matters,  had  no 
efi"ect  upon  an  animal. 

These  two  extracts  of  the  floor  had  diflerent  chemical  properties. 
The  first,  containing,  as  it  was  believed,  a  portion  of  the  vomited 
matters,  amounted  to  half  an  ouace.  It  was  of  a  browm  colour, 
had  a  rancid  oily  odour,  and  a  bitter  taste.  Its  solution  was  pre- 
cipitated by  tannic  acid  ;  it  was  coloured  purple-red  by  sulphuric, 
and  green  by  hydrocliloric  acid.  The  second  was  coloured,  had  an 
oily  aspect,  but  no  bitterness.  It  was  not  precipitated  by  tannic 
acid,  and  was  feebly  coloured  by  the  sulphuric  and  hydrochloric 
acids  ;  the  results  being  different  from  those  obtained  with  the  first 
extract.  It  was  objected  to  any  inferences  from  the  properties  of 
these  extracts,  that  the  deceased's  room  had  been  formerly  occupied 
by  a  photograpliic  artist ;  but  it  is  expressly  stated  that  no  noxious 
mineral  substances,  such  as  are  used  in  photography,  were  found  in 
them.  No  attempt  was  made  to  procure  digitaline  from  the  ex- 
tracts ;  the  presence  of  this  principle  in  the  extracts  produced, 
was  a  matter  of  inference,  and  the  reason  assigned  for  the  ex- 
tract derived  from  the  stomach  and  bowels  of  deceased  haying  no 
fatal  efiect  upon  animals,  was  that  the  quantity  of  the  principle  left 
in  the  body  at  the  time  of  death  was  too  small. 

MM.  Tardieu  and  Roussin  deposed  at  the  trial  that  the  deceased 
had  died  from  a  vegetable  poison  which  produces  no  marked  change 
in  the  body,  which  cannot  be  revealed  by  cliemical  analysis,  but 
only  by  its  noxious  efiects  on  animals.  The  effects  on  animals  were 
in  this  case  similar  to  those  caused  by  digitaline,  and  witliout  posi- 
tively affirming  that  the  deceased  woman,  Pauw,  had  died  from 
this  poison,  there  was  the  strongest  presumption  that  she  fell  a 
victim  to  it.    The  deceased  was  quite  well  the  day  before  her  deatJi, 
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and  the  post-mortem  examination  of  the  body  proved  the  absence 
of  any  natm-al  cause  to  account  for  her  sudden  death. 

In  reference  to  the  accused,  it  was  proved  that  he  had  in  his 
possession  a  large  number  of  poisons  of  •  a  deadly  kind,  including 
digitaline  ;  that  he  had  at  three  different  times  purchased  as  much 
as  fifty-two  grains  of  this  poison,  of  wliich  much  had  been  used, 
and  that  those  quantities  were  inconsistent  with  any  reasonable 
medical  requirements.  As  the  prisoner  was  a  homoeopathic  prac- 
titioner, the  purchase  and  actual  use  of  such  large  quantities  of  so 
potent  a  drug  were  quite  inexplicable  on  any  theory  consistent  with 
his  innocence.  On  Hie  other  hand,-  the  case  was  equally  against 
him  in  its  moral  aspects  ;  it  was  clearly  established  that,  by  reason 
of  the  large  insurances  effected  on  her  life,  he  had  a  strong  motive 
in  the  death  of  the  woman  ;  that  a  long  cessation  of  their  intimacy 
had  taken  place  by  reason  of  his  marriage  with  another  person  ; 
that  he  had  suddenly  and  without  any  reasonable  grounds  renewed 
his  intimacy  with  the  deceased  ;  and  the  date  of  her  fatal  illness  was 
in  accordance  with  these  visits  thus  renewed.  In  short,  Dr.  De  la 
Pommerais  had  the  motive,  means,  and  opportunity  of  destroying 
the  life  of  tliis  woman  by  iDoisoii,  and  no  theory  consistent  with  his 
innocence  could  bo  suggested,  by  those  who  defended  him,  to  explain 
satisfactorily  the  mass  of  moral  and  medical  circumstances  which 
were  clearly  proved  against  him.  Further,  as  with  some  other 
criminals,  he  over-acted  his  part,  and  by  forged  letters  and  corre- 
spondence had  shown  that  he  had  fully  anticipated  the  sudden  death 
of  the  woman  Pauw,  and  the  explanations  that  might  be  required 
of  him  in  order  to  account  for  this  event.  Apart  from  any  ques- 
tions respecting  the  speculative  character  of  the  medical  evidence, 
there  were  circumstances  proved  in  this  case  which  were  inconsistent 
with  any  theory  of  the  innocence  of  the  accused.  The  jiuy  found 
him  guilty  of  murder,  and  he  was  subsequently  executed. 

TOBACCO  (nICOTIANA  TABACUm), 

Symptoms. — The  leaves  of  this  plant  variously  prepared,  either 
as  tobacco  or  snuff,  exert  a  powerful  action  on  the  body,  but  fatal 
cases  of  poisoning  by  tobacco  are  by  no  means  common.  The 
effects  which  this  substance  produces,  when  taken  in  a  large  dose, 
either  in  the  form  of  powder  or  infusion,  are  well-marked.  The 
symptoms  are  faintness,  nausea,  vomiting,  giddiness,  delirium, 
loss  of  power  in  the  limbs,  general  relaxation  of  the  muscular 
system,  trembUng,  complete  prostration  of  strength,  coldness  of  the 
surface  with  cold  clammy  perspiration,  convulsive  movements, 
paralysis,  and  death  sometimes  by  syncope.  In  some  cases  there  is 
violent  pain  in  the  abdomen  with  purging  ;  in  others  there  is  rather 
a  sense  of  sinking  or  depression  in  the  region  of  the  heart,  passing 
into  syncope,  and  creating  a  sense  of  impending  dissolution.  With 
the  above-mentioned  symptoms  there  is  dilatation  of  the  pupils 
with  insensibility  to  light,  dimness  of  sight,  with  confusion  of  ideas, 
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a  small,  weak,  and  scarcely  perceptible  pulse,  difficulty  of  breathing, 
and  involuntary  discharge  of  urine. 

These  symptoms  indicate  that  tobacco  may  act  as  an  irritant 
poison,  although  it  more  directly  affects  the  brain,  spinal  man-ow, 
and  heart.  There  is  some  difficulty  in  assigning  its  true  place  in 
the  classification  of  poisons,  but  it  appears  chiefly  to  affect  the  brain 
and  heart,  and  I  have  therefore  placed  it  among  cerebral  and  car- 
diac poisons. 

Its  specific  action  on  the  heart  has  been  long  known  to  surgeons. 
Owing  to  the  faintness  which  it  rapidly  produces,  and  the  complete 
muscular  relaxation  which  follows,  tobacco  was  formerly  used  in 
infusion  and  decoction  in  cases  of  strangulated  hernia.  This  enabled 
a  surgeon  to  effect  the  reduction  of  the  hernia,  but  in  some  unre- 
corded cases  at  the  expense  of  the  life  of  his  patient. 

In  Oct.  1855,  a  lunatic  sailor  swallowed  from  half  an  ounce  to  one 
ounce  of  crude  tobacco,  having,  it  is  believed,  kept  it  for  some  time 
in  his  mouth  before  he  swallowed  it.    This  was  not  known  at  the 
time  of  his  admission  into  the  asylum.    After  he  had  been  placed 
in  a  warm  bath  he  suddenly  became  insensible  and  motionless,  the 
whole  of  the  muscles  were  relaxed,  the  only  indications  of  life  being 
a  feeble  respiration,  and  a  pulse  scarcely  perceptible.    The  pupils 
of  the  eyes  were  strongly  contracted.    In  half  an  hour  violent  con- 
vulsions of  a  tetanic  kind  affected  the  limbs.    There  was  profuse 
purging,  and  in  the  fluid  evacuations,  some  sln-eds  of  tobacco  were 
found.    This  led  to  the  knowledge  that  the  patient  had  probably 
swallowed  the  poison.     The  stomach-pump  was  used  with  slight 
amendment ;  the  pupils  became  dilated  ;  the  symptoms,  however, 
returned  ;  there  was  vomiting  as  weU  as  purging  of  mucus  and  blood 
with  loud  cries.    The  convulsions  recurred  with  brief  remissions, 
-the  limbs  being  at  intervals  rigidly  flexed  upon  the  body  ;  and  there 
was  grinding  of  the  teeth.    The  pulse  was  feeble  and  rapid — scarcely 
perceptible  ;  the  action  of  the  heart  was  very  irregular.    The  pupUs 
were  again  contracted  and  insensible  to  light.     These  symptoms 
continued  until  the  patient  died  in  a  fatal  syncope  about  seven  hours 
after  his  admission.    ('Ed.  Med.  Jour.'  1855-6,  vol.  1,  p.  643.) 
For  three  cases  of  poisoning  by  tobacco  in  which  the  persons  re- 
covered, see  Reil,  'Jour,  fiir  Toxicol.'  1857,  2  h.  p.  568.  The 
following  is  from  the  '  Naval  Medical  ReiDorts  : ' — A  sailor  boy 
had  been  freqiaently  punished  for  chewing  tobacco,  and  had  often 
complained  of  debility,  giddiness,  and  faintness,  which  were  traced 
to  the  poisonous  effects  of  this  substance.    On  two  occasions  he  had 
swallowed  a  piece  to  avoid  detection.    On  the  night  of  his  death  he 
went  to  his  hammock  telling  his  messmates  that  he  felt  sick.  About 
ten  minutes  afterwards  the  occupant  of  the  next  hammock  heard 
him  breathing  stertorously,  and  immediately  tried  to  awaken  him. 
He  could  not  succeed,  and  when  the  surgeon  came,  he  was  fomid  to 
be/  moribund.     The  pupils  were   insensible  to  the  influence  of 
lig^t  ;  and  the  imlse,  which  was  scarcely  iDerceptible,  in  tlu-ee 
militates  ceased  to  beat.     On  a  post-mortem  examination  two 
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temall  pieces  of  tobacco  were  found  in  the  stomach.  ('  Brit.  Med. 
Jour.'  Nov.  1873,  p.  520.) 

Tobacco  acts  locally  as  a  poison  ;  thus,  when  applied  to  wounded, 
abraded,  or  diseased  surfaces,  in  the  form  of  powder,  juice,  or  as  a 
decoction  of  the  leaves,  it  may  occasion  the  most  alarming  symptoms, 
and  even  death.    (Orfila,  vol,  2,  p.  404  ;  also  Pereira,  '  Mat.  Med.' 
vol.  2,  pt.  1,  p.  579.)    This  fact  is  of  importance,  as  some  quack 
remedies  for  skin-diseases  are  composed  of  tobacco.     A  woman 
applied  some  leaves  of  tobacco  to  ulcers  upon  her  legs.    After  some 
hours  she  suffered  from  sickness,  dimness  of  vision,  and  cramps  in 
the  legs,  with  great  prostration  ;  she  also  complained  of  a  benumbed 
ieehng.    On  the  third  day  there  was  great  sleepiness,  with  head- 
ache and  an  irregular  action  of  the  heart.    In  about  a  week  she 
recovered  her  usual  health.    ('  Lancet,'  1871,  vol.  2,  p.  663.)  Dr 
JNamias  relates  an  instance  of  a  smuggler  being  poisoned  by  reason 
ot  Jus  having  covered  his  skin  with  tobacco-leaves  with  a  view  of 
defrauding  the  revenue.    The  leaves,  by  moistened  perspiration, 
produced  aU  the  effects  of  poisoning.    The  pulse  was  small  and 
teeble  ;  there  was  faintness  attended  with  cold  sweats.    The  opera- 
tion of  tlie  poison  seemed  to  be  principally  on  the  heart     M  De- 
caisne  has  observed  in  persons  who  have  smoked  tobacco  excessively 
a  sedative  action  on  the  heart,  indicated  by  intermission  of  the 
cardiac  pulsations  as  well  a,s  those  of  the  radial  artery.    ('  Ed 
Monthly  Joiumal,'  Aug.  1864,  p.  172.) 

The  vapour. —Borne  doubt  has  existed  whether  the  vapour  of  this 
substance,  m  tobacco  manufactories,  is  or  is  not  injurious  to  the 
health  of  the  workmen  employed.  M.  Parent-Duchatelet  con- 
sidered that,  after  a  time,  it  had  no  influence  on  health.  Subse- 
quent researches  by  M.  Melier  have,  however,  led  to  the  conclusion 
that  the  vapours  long  respired,  are  injurious  to  health.  The  primary 
effects  are  headache,  nausea,  languor,  loss  of  appetite,  and  sleep  ; 
the  seconclary  effects  are  manifested  by  a  general  disturbance  of  the 
health.  tie  attributes  these  symptoms  to  the  nicotina  which  is 
volatilized.    ('Gaz.  M^d.'  Mai  3,  1845  ) 

Appeara7ices. -There  have  been  but  few  instances  in  which  the 
bodies  of  persons,  poisoned  by  tobacco,  have  been  inspected.    In  a 

decoction  made  by  boihng  three  drachms  of  common  shag  tobacco 

^^rfffil  complained  ofWness 

and  fee  mg  sick,  and  m  another  half  hour  she  became  quite  collapsed 

Tn  W  anTal' ift'  ^^T*!^'  '''''  '^'^^'^^  convulsed,  and  died  in 
an  hoiu-  and  a  half  from  the  time  at  which  she  injected  the  clyster 
On  inspection,  the  heart  was  found  very  flaccid    there  were  three 

ttfntdTod  W  f^^  stomach  con! 

tamed  tood,  but  had  no  unusual  appearance.    The  intestines  nre 
sentedno  trace  of  inflammation  or  redness  in  any  par    and  there 

iTer.r'"-'^  (^^^y-^i^  1^0"-^  -fter  death)  either  in  the 

nt^st  nes  or  m  any  part  of  the  body.    The  head  was  not  examined 
(  Med.  Gaz.  vol.  44,  p.  823.)    In  the  body  of  the  lunatic  w  ose 
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case  has  been  described  {supra),  the  following  appearances  were  met 
•with  40  hours  after  death.  Cadaveric  rigidity  was  veiy  strongly  de- 
veloped. There  was  some  congestion  of  the  substance  of  the  brain 
and  the  upper  part  of  the  spinal  marrow  (pons  varolii  and  medulla 
oblongata).  The  lungs  presented  no  unusual  appearance.  The 
heart  was  empty,  small,  and  contracted.  In  the  abdomen  the  liver 
and  kidneys  were  much  congested.  On  the  mucous  coat  of  the 
stomach  there  were  several  red  patches.  The  intestines  were  con- 
tracted tliroughout  and  contained  no  faecal  matter.  The  mucous 
membrane  was  of  a  red  colour,  partially  abraded  ;  the  intestines 
contained  a  mucous  fluid  tinged  with  blood.  The  mesenteiic  veins 
were  distended  with  dark  fluid  blood.  The  bladder  was  contracted 
and  empty.  The  blood  was  everywhere  dark  and  liquid.  ('  Ed. 
Med.  .Tour.'  1855-6,  vol.  1,  p.  648.)  Orfila  found  on  examining  the 
body  of  a  dog  killed  by  this  substance,  that  the  mucous  membrane 
of  the  stomach  was  strongly  reddened  throughout. 

Fatal  dose  and  period  of  death.—Dr.  M'Gregor  has  seen  some  of 
the  most  severe  symptoms  follow  the  administration  of  an  injection 
which  contained  only  half  a  draclvmol  tobacco  in  the  forni  of  decoc- 
tion. ('  Lancet,'  Aug.  30, 1845,  p.  240. )  Dr.  Paris  witnessed  a  case, 
that  proved  rapidly  fatal,  in  which  a  decoction  of  tobacco  had  been 
used  as  an  injection  in  the  attempted  reduction  of  strangulated 
hernia  ('Med.  Jur.'  vol.  2,  p.  418)  ;  and  several  instances  of  a  similar 
kind  are  recorded  by  other  writers.  Dr.  Pereira  considers  that  it 
would  not  be  safe  to  use  more  than  fifteen  or  twenty  grains  under 
these  circumstances,  and  he  quotes  an  instance  from  Dr.  Copland, 
in  which  death  was  caused  by  an  infusion  of  thirty  grains.  ('  Mat. 
Med.'  vol.  2,  pt.  1,  p.  579.)  The  fatal  efl"ects  of  tobacco  may  follow 
very  speedily  on  its  administration.  Death  has  been  known  to  take 
place  in  so  short  a  period  as  tliree-quarters  of  an  hour  ;  and  a  case 
which  occurred  to  M.  Tavignot  is  reported  to  have  terminated 
fataUy  in  eighteen  minutes.    ('Brit,  and  For.  Med.  Rev.'  No.  24, 

P-  562.)  '  .  .  .     -,      J-  •  n 

Chronic  poisoning.— Tobacco  is  rarely  administered  medicmauy 
in  substance.  In  a  dose  of  five  or  six  gi-ains,  snnff  acts  as  a  powerful 
emetic,  and  in  larger  doses  it  produces  symptoms  of  poisoning.  It 
is  a  remarkable  instance  of  the  eflect  of  habit,  that  the  quantity 
thrust  into  the  nostrils,  as  a  sort  of  morbid  luxiuy,  does  not  appear 
to  produce  any  directly  noxious  efi"ects  on  the  system.  The  diurnal 
allowance  of  many  snufi'-takers,  introduced  into  the  rectum  in  pow- 
der, would  most  probably  give  rise  to  serious  symptoms,  m  one 
whose  system  was  not  habituated  to  the  use  of  tobacco.  Ihe  same 
may  be  observed  of  the  practice  of  chewing  and  of  smoking  tobacco ; 
in  the  latter  case,  the  volatile  oil  of  tobacco,  as  weU  as  nicotma,  are 
broucrht  into  immediate  contact  with  the  mucous  membrane,  pro- 
ducing faintness,  giddiness,  and  sickness  in  those  not  accustomed 
to  the  practice.  In  two  instances,  in  which  a  large  quantity  ot  to- 
bacco was  consumed  by  smoking,  death  was  the  result.  inis 
involves  a  question  as  to  the  clu-onic  form  of  poisoning  by  tobacco. 
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Drs.  Proiit,  Laycock,  and  Wright  consider  that  habitual  smoking 
is  injurious  to  health,  because  it  is  liable  to  disorder  the  digestive 
functions.  This  is  denied  by  others,  on  account  of  the  difficulty  of 
showing  that  the  health  of  inveterate  smokers  is  damaged  by  the 
-  habit,  or  that  their  lives  are  shortened  by  it.  Dr.  Front's  view 
appears  to  me,  notwithstanding,  quite  reasonable.  A  poisonous 
substance  like  tobacco,  whether  in  powder,  juice,  or  vapour,  cannot 
be  brought  frequently  in  contact  with  an  absorbing  siu-face  like 
mucous  membrane,  without  in  many  cases  producing  disorder  of  the 
system,  which  the  consumer  is  probably  quite  ready  to  attribute  to 
any  other  cause  than  that  wliich  would  render  it  necessary  for  him 
to  deprive  himself  of  what  he  considers  not  merely  a  luxury,  but  an 
article  actually  necessary  to  his  existence.  The  argument  that  cases 
cannot  be  adduced  to  show  du-ect  injury  to  health,  proves  too  much, 
for  a  similar  observation  may  be  made  of  the  habit  of  opium-eating. 
(See  'Med.  Gaz.'  vol.  38,  p.  590  ;  and  'Lancet,'  1845,  p.  240.) 
Controversial  papers  in  reference  to  the  beneficial  and  evil  effects 
of  smoking  have  been  piiblished  in  the  medical  journals,  but 
nothing  new  has  been  elicited.  There  can  be  but  little  doubt  that 
many  dyspeptic  as  well  as  nervous  disorders  proceed  from  the  in- 
ordinate use  of  tobacco  in  smoking  ('  Chemist,'  Jan.  185G,  p.  246) ; 
but  the  lovers  of  the  narcotic,  whether  medical  or  non-medical,  wiU 
never  admit  it. 

Tliis  subject  was  brought  before  the  British  Medical  Associa- 
tion, at  Norwich,  in  August  1874,  by  Dr.  Drysdale  in  reference 
to  its  influence  on  public  health.  ('Brit.  Med.  Jour.'  Sept.  1874, 
p.  318.)  In  the  course  of  his  practice  he  had  met  with  many 
cases  of  disease,  which  he  believed  to  be  entirely  due  to  the  use  of 
tobacco.  He  charged  tobacco  with  causing  blindness,  palpitation 
of  the  heart,  paralysis,  diarrhoea,  and  diseases  of  the  teeth  and 
mucous  membrane  of  the  mouth  and  tongue.  In  the  course  of  one 
week  he  met  with  two  cases  of  complete  blindness  in  men,  entirely 
due,  he  was  sure,  to  the  use  of  tobacco.  One  of  these  patients  was 
of  the  age  of  27,  and  had  been  a  most  extensive  smoker  for  some 
six  years,  consuming,  he  said,  an  ounce  of  Virginian  tobacco  daily. 
The  other  was  only  24  years  old,  and  he  had  been  in  the  habit  of 
chewing  constantly,  as  well  as  smoking.  His  amaurosis  was  quite 
similar  in  its  character  with  that  of  the  other  patient.  Affections 
of  the  gums  and  tongue  were  very  frequently  seen  in  old  smokers. 
The  tongue  looked  as  if  it  had  been  painted  with  a  solution  of  nitrate 
of  silver  in  some  cases  ;  in  others  there  was  lividity  of  the  gums 
and  great  diiskiness  of  the  fauces.  Dyspepsia  and  diarrhoea  were 
more  frequently  caused  by  smoking  than  many  believed,  and  the 
use  of  tobacco  disposed  to  palpitation  of  the  heart.  x-»rolapse  of  the 
rectum,  &c.  Whatever  might  be  thought  of  this  view,  he  could 
cordially  subscribe  to  the  opinion  which  ascribed  to  tobacco  many 
of  the  cases  of  malaise  and  cachexia  of  men  who  would  otherwise  be 
in  excellent  health.  I  agree  with  Dr.  Drysdale  in  thinking  that 
the  habit  is  productive  of  many  nervous  diseases,  which  those 
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who  indulge  in  tobacco  uniformly  persist  in  assigning  to  other 
causes. 

Poisoning  with  tobacco  has  not  often  given  rise  to  medico-lewal 
discussion.    This  is  the  more  remarkable,  as  it  is  an  easily  accessible 
poison,  and  the  possession  of  it  would  not,  as  in  the  case  of  other 
substances,  excite  surprise  or  suspicion.    In  June  1854,  a  man  was 
charged  with  the  death  of  an  infant,  sdt.  10  weeks,  by  poisoning  it 
with  tobacco.    He  placed  a  quantity  of  tobacco  in  the  mouth  of  the 
infant,  with  the  view,  as  he  stated,  of  making  it  sleep.    The  infant 
was  completely  narcotized  and  died  on  the  second  day.    It  is  prob- 
ably more  extensively  used  to  aid  the  purposes  of  robbers  than  is 
commonly  believed  ;  and  there  is  reason  to  suppose  that  porter  and 
other  liquors  sold  in  brothels,  are  sometimes  drugged  either  with 
tobacco  or  with  snuff  prepared  from  it.    Scotch  snuff  is  said  to  be 
used  for  this  purpose.    Dr.  Ogston  communicated  a  case  of  this 
kind  to  SirR.  Cliristison  ('  Op.  cit.'  p.  850),  in  which  tobacco  was  ad- 
ministered to  a  man  in  whisky,  and  he  soon  afterwards  died  in  a 
state  of  insensibility,  without  being  able  to  give  any  account  of  the 
circumstances.    Dr.  Ogston  detected  nicotina  in  the  contents  of  the 
stomach.  .An  investigation  took  place  in  this  metropolis,  in  the 
autumn  of  1847,  in  which  a  man  was  charged  with  attempting  to 
poison  his  wife  by  administering  snuff  in  ale.    The  woman's  life 
was  saved  by  the  speedy  use  of  the  stomach-pump.    The  case  was 
dismissed,  as  there  was  a  want  of  clear  proof  of  criminal  intention. 
A  question  here  arose  as  to  what  quantity  of  tobacco  wotdd  destroy 
life.    The  medical  witness  is  reported  to  have  said,  that  a  quarter 
of  an  ounce,  infused  in  a  pint  of  liquid,  would  be  sufficient  to  destroy 
three  persons.    This  is  no  doubt  true.    Thirty  gi-ains  have  proved 
fatal,  and  twenty  grains  might  even  kiU  an  adult,  but  some  allow- 
ance must  here  be  made  for  the  effects  of  habit.    Many  kinds  of 
snuffs  are,  however,  extensively  adulterated  with  various  powders ; 
some  contain  lime,  and  even  red  lead  ;  hence  they  are  not  to  be 
regarded  as  consisting  of  pure  tobacco. 

Treatment.  — The  removal  of  the  poison  from  the  stomach  by  the 
stomach-pump  or  by  emetics,  if  the  poison  itself  does  not  cause 
vomiting  ;  the  patient  should  be  kept  in  the  recumbent  position. 
Injections  may  be  used  to  clear  out  the  large  intestines. 

Analysis. — Tobacco  may  be  found  in  substance  in  an  organic 
liquid,  or  in  the  stomach  ;  it  may  then  be  recognized  by  its  odour 
and  physical  and  botanical  properties.  Its  poisonous  effects  ai'e 
due  to  the  presence  of  a  peculiar  volatile  alkaloid,  which,  like  conia, 
is  liquid.  It  is  called  Nicotina.  The  proportion  contained  in  diy 
tobacco  has  been  determined  by  Schlossing  and  others.  In  100 
parts  of  the  tobacco  of  Virginia  he  found  6  "87  of  Nicotina  ;  Ken- 
tucky, 6-09  ;  French,  4-94  to  7;  Maryland,  2-29  ;  Havanna,  less 
than  2.  (Schwarzkopf  Org.  Alk.,  164.)  In  dry  snuff  the  propor- 
tion is  2  per  cent,  and  in  moist  snuff  1"3  per  cent.  Melsens  has 
found  this  poisonous  alkaloid  in  tobaccu-smoke  with  the  common 
products  of  combustion.   (Tflanzenstoffe,'  Husemann,  1873 ,  p.  457. ) 
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Tliis  is  the  poisonous  alkaloid  of  tobacco.    It  is  a  deadly  poison, 
like  prussic  acid,  destroying  life  in  small  doses  and  with  great  rapidity. 
It  also  resembles  prussic  acid  in  the  fact  that  it  is  a  compound  of 
carbon,  nitrogen,  and  hydrogen,  and  it  contains  no  oxygen.    I  found 
that  a  rabbit  was  killed  by  a  single  drop  in  three  minutes  and  a  half. 
In  fifteen  seconds  the  animal  lost  all  power  of  standing,  was  violently 
convulsed  in  its  fore  and  hind  legs,  and  its  back  was  arched  convul- 
sively (opisthotonos).    A  frothy  alkaline  mucus  escaped  from  its 
mouth  having  the  odour  of  nicotina.    ('Guy's  Hosp.  Reports,  Oct. 
18.58,  p.  355.)    A  trial  for  murder  by  poisoning  with  this  alkaloid 
occurred  in  Belgium,  in  1851.    ('  Ann.  d'Hyg.'  1851,  vol.  2,  pp.  167 
and  147.)    The  Count  and  Goimtess  Bocarme  were  charged  with  the 
murder  of  the  countess's  brother,  a  M.  Fougnies  by  administering 
to  him  nicotina  while  he  was  dining  with  them  at  the  Chateau  of 
Bitremont.    The  poison  was  forcibly  administered.    The  deceased 
did  not  survive  more  than  five  minutes,  and  was  not  seen  living  by 
any  one  of  the  attendants.    The  possession  of  the  poison,  as  well  as 
the  moral  evidence,  fixed  the  crime  on  the  Count,  and  he  was  con- 
demned and  executed.     The  appearances  after  death  were  to  a 
great  extent  altered  or  destroyed  by  the  pouring  of  some  strong  acid 
(acetic)  into  the  mouth  and  over  the  body  of  the  deceased,  in  order 
to  conceal  or  remove  the  odour  of  nicotina.    M.  Stas  detected  the 
poison  in  small  quantity  in  the  tongue,  throat,  stomach,  liver,  and 
lungs  of  the  deceased,  as  well  as  in  a  wooden  plank  of  the  floor  near 
to  which  he  was  sitting.    A  second  case  of  poisoning  and  the  only 
case  recorded  in  this  country,  occurred  in  London  as  an  act  of  sui- 
cide in  June  1858.    A.  gentleman  swallowed  a  quantity  of  nicotina 
from  a  bottle,  and  almost  immediately  afterwards  was  seen  in  the 
act  of  falling  to  the  floor.    He  was  carried  to  an  adjoining  room, 
but  before  this  could  be  reached,  he  was  dead.     The  symptoms 
noticed  were  that  deceased  stared  wildly ;  there  were  no  convulsions, 
and  he  died  quietly,  heaving  a  deep  sigh  in  e.xpiring.    The  symp- 
toms therefore  resembled  those  of  prussic  acid.     The  quantity  of 
nicotma  taken,  could  not  be  determined.    The  deceased  appears  to 
have  been  rendered  immediately  insensible,  and  to  have  died  in 
from  three  to  five  minutes  after  taking  the  poison.    The  appear- 
ances  observed  were  a  general  relaxation  of  the  muscles,  prominent 
and  staring  eyes,  bloated  features,  great  fulness,  with  lividity  about 
the  neck.    There  was  no  odour  resembling  nicotina  or  tobacco  per- 
ceptible about  the  body.    When  examined  between  two  a,nd  three 
days  after  death,  putrefaction  had  occurred  especially  in  the  course 
of  the  veins.    The  swelling  of  the  neck  was  found  to  arise  from  an 
eff-usion  of  dark  Uquid  blood.    Tlie  scalp,  as  well  as  the  membranes 
of  the  brain  were  filled  with  dark  coloured  blood.    The  lungs  were 
engorged  and  of  a  dark  purple  colour.     The  cavities  of  the  heart 
were  empty,  with  the  exception  of  the  left  auricle,  which  contained 
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two  drachms  of  dark-coloured  blood.  The  stomach  contained  a 
chocolate  coloured  fluid  (reserved  for  analysis) ;  the  mucous  mem- 
brane was  of  a  dark  crimson  red  colour  as  a  result  of  tlie  most  in- 
tense congestion.  There  was  no  odour  excepting  that  of  putrefac- 
tion. The  liver  was  also  congested  and  of  a  purple  black  colour. 
The  blood  throughout  the  body  was  black  and  liquid  ;  but  in  some 
parts  it  had  the  consistency  of  treacle.  I  found  nicotina  in  small 
quantity  in  the  contents  of  the  stomach,  also  in  the  liver  and  lungs  ; 
but  as  these  organs  had  been  placed  in  contact  with  the  stomach,  it 
could  not  be  inferred  that  the  poison  had  been  absorbed  and  depo- 
sited in  them. 

Analysis. — A  sample  of  nicotina  which  I  examined  had  a  pale 
amber  colour,  and  evolved  a  peculiar  acrid  odour,  affecting  the  nose 
and  eyes,  resembling  stale  tobacco  smoke.  It  had  the  consistency 
of  a  thin  oil,  gave  a  greasy  stain  to  paper,  which  soon  disappeared, 
owing  to  its  volatility.  Wlien  heated  on  platinum  or  on  paper  it 
burnt  with  a  bright  yellow  flame,  emitting  a  thick  black  smoke.  It 
was  powerfully  alkaline,  and  imparted  a  strong  alkaline  reaction  to 
water  without  readily  dissolving  in  it.  The  aqueous  solution,  even 
when  much  diluted,  retained  the  peculiar  odour.  Nicotina  is  dis- 
solved by  alcohol  and  ether,  and  the  latter  liquid  will  remove  it 
from  its  aqueous  solution.  1.  Chloride  of  platinum  produced  in  the 
aqueous  solution  an  orange  yellow  crystalline  precipitate.  2.  Cor- 
rosive sublimate,  a  white  precipitate.  3.  Arsenio-nitrate  of  silver,  a 
yellow  precipitate.  In  these  three  characters  nicotina  resembles 
ammonia  ;  the  diflerences,  apart  from  the  odour,  wliich  is  an  im- 
portant distinction,  are  :  4.  Iodine  water  gives  a  brown  precipitate 
(in  ammonia  there  is  no  precipitate,  the  colour  is  discharged). 
5.  Tannic  acid  gives  a  whitish  yellow  precipitate  (in  ammonia  there 
is  no  precipitate,  but  a  red  colour  is  imparted.)  6.  Chloriodide  of 
potassium  and  mercury  copiously  precipitates  it  even  when  the  solu- 
tion is  much  diluted.  7.  Gallic  acid  gives  no  precipitate  (in  am- 
monia it  ijroduces  a  pinldsh  red  colour,  rapidly  changing  to  an  olive 
green).  8.  Sulphuric  acid  and  bichromate  potash  produce  a  green 
colour  by  the  liberation  of  oxide  of  chromium.  (See  '  Guy's  Hosp. 
Reports,'  Oct.  1858,  p.  354.) 

Organic  mixtures. — To  separate  nicotina  from  the  contents  of 
the  stomach,  these  should  be  digested  in  cold  distilled  water,  acidu- 
lated with  sulphuric  acid  in  the  propoi-tion  of  a  drop  to  an  ounce. 
Tliis  liquid  is  strained,  filtered,  and  the  residue  pressed.  It  is  then 
to  be  evaporated  to  one-half  in  a  water  bath — digested  with  its  bulk 
of  cold  alcohol,  filtered,  and  the  alcoholic  liquid  evaporated  in  a 
water  bath.  The  sulphate  of  nicotina  is  now  dissolved  out  of  the 
residue  by  a  small  quantity  of  water  ;  the  solution  is  rendered  al- 
kaline by  potash  and  then  shaken  in  a  tube  with  its  buUc  of  ether  ; 
the  ethereal  liquid  is  allowed  to  evaporate  in  a  series  of  watch-glasses, 
and  if  nicotina  is  present,  the  alkaloid  wiU  be  left  in  small  oily- 
looking  globules.  The  odour  may  not  be  perceptible  until  the 
residue  is  heated,  when  its  peculiar  acridity  will  be  brought  out. 
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A  few  drops  of  water  should  be  added  to  the  residue  in  each  gkss  ; 
it  will  then  be  found  to  be  strongly  alkaline  ;  and  the  different  tests 
may  be  appHed.  It  was  by  this  process  that  I  discovered  the  poison 
in  the  body  of  the  gentleman  whose  case  is  above  related,  in 
reference  to  the  rabbit  kiUed  by  a  single  .drop  {mpra\  nicotma  was 
found  in  the  stomach  and  its  contents  ;  there  was  a  trace  iound  m 
half  an  ounce  of  the  blood  of  the  animal,  and  the  poison  was  cleaxly 
detected  after  a  week  in  the  tongue  and  soft  parts  of  the  throat  ot 
the  animal,  but  there  was  no  trace  of  nicotina  in  the  hver,  heart, 


or  lungs. 
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—  detection    of,   in  organic 

liquids  and  solids  .       .  323 

—  precipitation  as  sulphide  ,  324 

—  distillation  process    .       .  325 

—  chloride  and  hydride  of    .  327 

—  detection  of,  in  the  tissues  333 

—  not  detected     .       .       ,  334 

—  quantity  found         ,       .  33g 

—  diffusion  of,  in  the  body    ,"  29 

—  normal     .       .       ,  222 

—  detected  in  the  dead  after 

long  periods         ,       .  337 

—  in  the  soil  of  cemeteries  138,  339 

—  preservative  effects  of       .  336 

—  Its  presence  in  grain  .       ,  54.6 

—  qua,ntitative  analysis  324 

—  chloride  of      ,       .    327,  357 


8i6 


INDEX. 


AES 

Aesenic,  sulphides  of    .       .  354 

—  alleged  cosmetic  use  of      .  67 

—  eating,  alleged  practice  of  56 
Arsenical  green,  poisoning  by  344 
Arsenical  vapours  .       .  .305 

—  alleged  death  from  .  .  306 
Arsenical  paper-hangings     69,  346 

—  mordants  .  .  .353 
Arsenicophagists  ...  56 
Arsenite  of  potash,  poisoning 

by       .       .       .  .341 

—  of  copper         .       .  .344 

—  of  soda    ....  344 

—  symptoms  and  effects       .  346 

—  in  wall  papers         .       .  346 

—  as  a  pigment  for  colouring  348 
■ —  analysis  ....  349 
Arsenuretted  hydrogen  .    317,  330 

—  poisoning  by  .  .  .357 
Artemisia  absinthium    ,       .  681 

—  santonica  .  .  .  682 
Ascarides  .  .  .  .129 
Asiatic  cholera  mistaken  for 

poisoning     ...  78 
Asphyxia,  syncopal       .  .105 

—  idiopathic        .       .  .105 

—  accidental,    mistaken  for 

poisoning     .       .  .107 

—  produced  by  sulphuric  acid  182 
Atkinson,  Mrs.,  case  of  .  .  512 
Atlee  family,  cases  of  the  28,  334 
Atropa  belladonna  .  .  759 
Atropia        .       .       .  .767 

—  poisoning  by    .       .       .  768 

—  analysis    ....  769 

Bacon,  case  of  .  .  .119 
Bakpd  meats  poisoned  by  lead  425 
Banks,  Isabella,  case  of.  .  113 
Barium,  salts  of,  poisoning  by  272 
Earyta,  nitrate  of         .  .273 

—  acetate  of        ...  274 

—  carbonate  of  .  .  .  274 
Battle's  vermin-killer  .  .714 
Battley's  sedative  solution  .  567 
Bean  of  St.  Ignatius  .  .  699 
Bear's-foot,  poisoning  by  .  514 
Bearded  darnel  .  .  .  683 
Bee,  poison  of  the  .  .  41 
Beef,  noxious  .  .  .  637 
Beer,  picric  acid  in        .       .  246 


BLO 

Beer,  lead  in        .       .    408,  426 

—  with  cocculus  indicus  .  678 
Belaney,  case  of  .  .  .  597 
Belladonna,  poisoning  by  the 

berries  of,  symptoms    .  760 

—  by  the  root  and  leaves     75,  761 

—  extract     ,       .       .  .763 

—  local  action      .       .       .  765 

—  appearances  after  death    .  766 

—  analysis  ....  7C6 
Bentinck,  Lord  ffeon/e,  case  of  106 
Benzole  ....  657 
Benzoline  ....  606 
Benzyle,  hydride  of  .  ,615 
Bettendorffs  test  for  arsenic  .  312 
Biclilori  de  of  mercury  (see  CoB- 

EosivE  sublimate)       .  362 

—  of  methylene  .  ,  .  655 
Bichromate  of  potash  .  .  488 
Bicyanide  of  mercury  .  .396 
Binarsenate  of  potash  .  .  354 
Binoxalate  of  potash  .  .  260 
Bismuth,  poisoning  by  .       .  487 

—  oxide  and  subnitrate  of    .  487 

—  arsenic  in  the  ores  of  .  488 
Bitartrate  of  potash  .  .  263 
BiTTEE  Almonds,  noxious  ef- 


fects of        .       .       .  609 

—  essential  oil  of         .  .610 

—  quantitj"^  of  prussic  acid  ob- 

tained from  .  .610 
Bitter  almond  water,  poisoning 

by  .  .  .  .616 
Bitter-sweet  .  .  .  676 
Black  arsenic  .  .  .  290 
Black  V.  Elliott  .  .  .342 
Black  drop  ....  566 
Black  hellebore  .  .  .514 
Bland  J/,  Miss,  case  oi    .  .112 


Blistering  flies  (see  Cantha- 

rides)  ....  624 
Blistering  plaster,  poisoning  by  626 
Blood,  entrance  of  poisons  into 

the      ....  7 

—  action  of  poisons  when  in- 

jected into  the      .       .  8 

—  poisons  detected  in  the     .  19 

—  changes  produced  by  poisons 

in  the  ...  48 

—  small  proportion  of  poison 

in  the  .       .       .  .48 
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BLO 

Blood-spectxa  of  poisons  .  50 

Blue  arsenic         .       .  .  290 

Blue  ointment      .       .  .  361 

Blue  pill      .       .       .  ,361 

Blue,  Prussian      .       .  .630 

Blue-rocket,  poisoning  by  .  747 

Blue  stone  .  .  •  .441 
Blue  vitriol  ....  441 

Bocarme,  Count,  case  of.  .  809 

Bodle,  case  of  .  .  .  .145 
Body,  inspection  of  the,  in 

poisoning      .       .  .131 

—  rules  for  inspecting  the  .  131 

—  exhumation  of  the  .  .  134 
Bond,  Mr.,  case  of  .  .97 
Bones,  arsenic  in  .  .  .29 
Bootman,  case  of  .  .  .44 
Borneo  poison  .  .  .  790 
Boroughs,  Beg.  t.  .  .  .588 
Bmighton,  Sir  T.,  case  of  (see 

Bonellan),    .       .  75,  93,  620 


Boullet,  case  of 

Bowyer,  Beg.  v.     .       .  . 

Bradford  lozenge  case  . 

Brain  and  spinal  marrow,  dis- 
eases of,  mistaken  for 
narcotic  poisoning. 

Brandy,  poisoning  hy 

Bread,  

—  poisoned  by  copper  . 

• —  by  lead  .... 

—  by  antimony 

Brucia,  symptoms  and  effects 

—  detection  of      .       .  . 
Brunswick  green  . 
Brussels  lace  whitened  by  lead 

Bull,  Beg.  v  

Bullet,  swallowing  of  a  . 
Burdock,  case  of  . 

Burke,  Beg.  v.       .       .  , 
Burnett's  fluid,  poisoning  by  . 
Burroughs,  Beg.  v. 
Burton,  case  of     .       .  . 
Buswell,  Judith,  case  of 
Butler's  vermin-killer  . 
Butter,  lead  in 

—  poisoned  with  copper 
Butter  of  antimony 
Butterfield,  case  of       .  112 


187 
732 
354 


101 
633 

456 

405 

473 

700 

701 

443 

410 

696 

401 

316 

722 

479 

588 

334 

589 

714 

428 

444 

473 

368 
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CAR 

Cabalonga 

Cadaveric  imbibition 
Calabar  or  ordeal  bean, 
of,  by  absorption 

—  elimination  of  . 

—  effect  on  the  heart 

—  poisoning  by 
Calmia  latifolia 
Calamine 

Calomel,  fatal  salivation 
from 
analysis  . 
— ■  noxious  effects  of 
Camphine 

Camphor,  poisoning  by 

—  analysis  . 

—  compound  tincture  of 

—  homoeopathic  effects  of 
Camphorated  tincture  of  opium 
Cancer  of  the  mouth 
Cancrum  oris 

Canella         .       .       .  . 
Cannabis  indica 
Canthaeidbs,  poisoning  by  . 

—  symptoms .... 

—  chronic  poisoning  by . 

— appearances  after  death  from 

—  fatal  dose 

—  analysis  .... 
Cantharidine 

—  its  chemical  and  physio- 

logical properties  . 
Cantharis  vesicatoria 
Capsicin  .... 
Capsicum  .... 
Capsules,  leaden,  poisoning  by 
Carbolic  acid 

—  symptoms 

—  appearances 

—  treatment 

—  analysis  .... 
Carbon,  sulphide  of 
Carbonates,  alkaline,  poisoning 

by       ...  . 

—  of  lead     •       .       .  . 

—  of  copper  .... 

—  of  zinc  .... 
Carboniite  of  ammonia  . 

—  of  baryta  .... 
Carbonic  oxide,  blood  spectrum 

of  .... 


43 
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699 
339 

18 
49 
64 
792 
169 
483 

369 
389 
389 
658 
661 
663 
664 
662 
564 
369 
369 
523 
680 
524 
625 
526 
527 
528 
530 
529 

630 

631 

605 

605 

431 

243 

244 

245 

246 

246 

656 


249 
406 
443 
483 
258 
274 

51 
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CAR 

Cardol  79 

Carminative,  Dalby's  .  .  563 
Cassava,  prussic  acid  in  .  624 
Castaign,  Dr.,  case  of  .  .142 
Caster  oil  seeds  .  .  .  507 
Cattle  poisoned  by  lead  ,  402,  438 
—  by  colchicum  .  .  .512 
Caustic  alkalies  .  .  .  248 
Caustic,  lunar  .  .  .401 
Cayenne  pepper  .  .  .  505 
Cellular  membrane,  action  of 

poisons  through  the     .  9,  14 
Cemeteries,  presence  of  arsenic 


•in  the  soil  of.       .    327,  339 

—  copper  in  .  .  .  .  453 
Cerebral  poisons  .  .  .  547 
Cerebro-cardiac  poisons .  .  790 
Cerebro-spinal  meningitis  .  101 
Cerebro-spinal  poisons  .  .  728 
Ceruse,  poisoning  by  .  .  406 
Charlock  ....  505 
Cheese,  poisonous  .  .  .  534 
Chemical  analysis,  evidence 

from    ....  140 

—  convictions  withoiit  .       .  141 

—  failure  of  .       .       .  .149 

—  mistakes  in  .  .  .161 
Cherry  kernels,  prussic  acid 

yielded  by  .  .  .  622 
Cherry-laurel  water  .  .618 
Cherry-ratafia  .  .  .622 
Chesham,  case  of  .  .  86,  337 
Chloral  hydrate,  action  of  on 

the  blood  .       .  49 

—  symptoms  and  appearances  644 

—  chronic  poisoning     .       .  644 

—  fatal  dose        .       .       .  645 

—  treatment        .       .       ,  645 

—  analysis  ....  646 
Chloride  of  arsenic        .       .  357 

—  of  mercury       .       .  .363 

—  of  antimony     .       .  .473 

—  of  zinc     ....  478 

—  of  tin       .       .       .       .  493 

—  of  gold  .  .  .  .493 
Chloride  of  barium       .       .  272 


Chloriodide  of  potassium  and 

mercury       .       .       ,  549 

Chlorodyne    ....  668 

Chloroform   ....  646 

—  solubility  of  allcaloids  in  .  648 


COO 

CmoROFOEM  vapour,  symp- 
toms   .       .       .  .649 

—  appearances      .       .       .  649 

—  fatal  dose,  period  of  death  650 

—  treatment        .       .       .  654 

—  analysis    ....  652 

—  in  the  blood  and  tissues  .  653 
Chloroformization  .  .  648 
Cholera  mistaken  forpoisoniug  78 


—  common  and  malignant    .  85 

—  diagnosis  of  .  .  .86 
Christmas  rose  .  .  .514 
Chromate  of  lead  .       .       .  408 

—  poisoning  by    .       .       .  491 

—  of  strychnia  .  .  718,  721 
Chrome  yellow  .  .  408,  490 
Chromium,  poisoning  by  .  488 
Chronic  poisoning         .  86,111 

—  by  sulphuric  acid     .       .  188 

—  by  nitric  acid    .       .       .  207 

—  by  alkalies       .       .  .261 

—  by  arsenic        .       .       .  296 

—  by  mercury      .       .  .365 

—  by  lead    ....  409 

—  by  copper        .       .  .443 

—  by  antimony     .       .       .  460 

—  by  opium         .       .       .  553 

—  by  alcohol  .  .  .  633 
Cicuta  maculata    .       .  .739 

—  virosa  ....  737 
Cider,  lead  in  .  .  .  426 
Cinnabar  .  .  .  .395 
Circulation,  rapidity  of  the  .  33 
Circumstantial  evidence  in  poi- 
soning       .       .  .170 

Classification  of  poisons  .  60 
Cleansing  liquids,  poisonous  .  295 
Clothing,  acid  stains  on  198,  212 
Clysters,  poisonous  .  .  72 
Coal  naphtha  .  .  .  656 
Coal  tar  oil  ...  243 

Cobra    poison,  experiments 

with  ....  7 
Cobra,  poisoned  gland  of  the .  8 

—  fangs  of   .       .       .       .  9 

—  action  of  the  poison         .  16 

—  its  chemical  properties     .  40 

—  elimination  of  .       .  .40 

—  action  of  on  the  blood  .  49 
Cocculus  indicus    .       .  .678 

—  adulteration  of  beer  with  .  678 
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COC 

Cochlearia  armoracia,  charac 

ters  of  the  root 
Cochrane,  Reg.  \.  . 
Codeia,  poisoning  by 
Coins,  swallowing  of 
Colchicina 

Colchicum,  poisoning  by 
— ■  seeds  and  tincture  of 
Colic,  mistaken  for  lead  poi 
soning 

—  painters' 

—  causes  of 

—  symptoms 

—  appearances 

—  treatment 

—  from  copper 
Colica  pictonum 
Colocynth,  action  of 
Compound  poisoning 
Concussion  of  the  brain,  known 

from  alcoholic  poisoning 
Confectionery,  poisoned 
Conia    .       .       .       .  . 

—  its  action  as  a  poison 

—  analysis  .... 

—  in  organic  mixtures  . 
Conium  maculatum 
Conjunctiva,  poisoning  by  the 
Conversion  of  poisons  . 
Convulsions,  tetanic,  mistaken 

for  poisoning 

—  causes  of  ... 

—  a  frequent  cause  of  death 

in  children  . 
CooJc,  J.  P.,  case  of 
Copper  coins,  death  from 

—  smoke 

—  alloy,  noxious  action  of 
Copper,  arsenic  detected  in 

—  poisoning  by 

—  symptoms 

—  external  application  . 

—  appearances  after  death 

—  fatal  doso 

—  treatment 

—  sulphate  of 

—  chronic  poisoning  by 

—  arsenite  of 

—  analysis  of  the  salts  of 

—  in  organic  liquids 

—  in  the  tissues  , 


751 

224 
574 
441 
513 
509 
511 

90 
409 
410 
411 
417 
419 
443 
409 
522 
553 

633 
345,  440 
734 
735 
736 
736 
731 
17 
49 

97 
93 

99 

95,  727 
.  441 
.  305 
465 
.  320 
.  440 
.  441 
.  446 
.  446 
.  447 
.  448 
.  441 
.  443 
.  344 
.  448 
.  450 
.  451 


CEO 

Copper,  in  articles  of  food  81,  453 

—  action  of  water  on    .       .  453 

—  normal    ■ .       .       .       .  452 

—  in  soil  of  cemeteries  .       .  453 

—  flesh  poisoned  by      .  .167 

—  vessels,  food  poisoned  by  81,  464 

—  smelting,  vapours  fi:om     .  305 

—  colic  ....  445 
Copperas,  white     .       .  .476 

—  green  ....  484 
Coralline  dye,  .  .  246,  353 
Cordery,  case  of  .  .  .572 
Cordial,  Godfrey's  .  .  563 
Coriaria  myrtifolia  .  .169 
Corrosion  and  ulceration  .  120 
Corrosive  poisons  .       ;  .62 

CoRItOSIVE  SUBLIMATE,  poisOU- 

ing  by         ...  362 

—  taste  and  solubility  .       .  363 

—  sympto.ns  of  poisoning  by  364 

—  •  chronic  poisoning  by        .  365 

—  its  eflfects  compared  with  ar- 

senic .       .       .  364 

—  salivation  from        .       .  365 

—  external  application  of     .  371 

—  appearances    after  death 

from    ....  374 

—  fatal  dose  of     .       .       .  376 

—  period  at  which  death  takes 

place    ....  377 

—  treatment        .       .       .  379 

—  chemical  analysis     .       .  380 

—  tests  for  the  solid  and  so- 

lution .       .  .381 

—  in  organic  liquids     .       .  382 

—  separated  by  dialysis        .  383 

—  by  ether  ....  383 

—  galvanic  separation  .       .  384 

—  in  the  tissues    .       .       ,  385 

—  not  detected     .       .       .  388 

—  quantitiitive  analysis  .  388 
Cosmetic  use  of  arsenic.  11,  57 
Cosmetics,  poisonous  .  .416 
Cotton,  Reg.  v.  .  .  .88 
Cowbane  ....  737 
Cream  of  tartar  .  .  .  263 
Creasote  ....  243 
Crook,  Reg.  v.  .  .  .372 
Cronin,  aise  oi  .  .  .617 
Croton  tiglium      .       .       .  500 

—  seeds  and  oil    .       .       .  600 
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CRO 

Crown  Prince  of  Sweden,  case 

of  the  ....  72 
Curara  poison       .       .       .  9,  16 

—  poisoning  by  .  .  .789 
Ciirarina,  elimination  of       .  39 

—  its  properties  .  .  .  790 
Cusparia   bark,  nux  vomica 

mistaken  for        .       .  698 
Cyanide  of  potassium,  vapour 

of       .       .       .       .  687 

—  poisoning  by     .       .       .  624 

—  symptoms        .       .       .  624 

—  appearances  after  deatli    .  625 

—  local  action      .       .       .  626 

—  fatal  dose  and  period  of 

death-  ....  627 

—  treatment        .       .       .  627 

—  chemical  analysis  .  .  628 
Cyanide  of  mercury      .    396,  631 

—  of  iron     .       .       .  .630 

—  of  silver  .  .  .  .631 
Cytisine  ....  781 
Cytisus  laburnum  .       .       .  779 


Daboia  serpent,  poison  of  the  49 
Dajaksch  poison  .  .  .790 
Dalby's  carminative  ,  .  563 
Daniel,  case  of  .  .  .391 
Darnel  seeds,  poisonous  .  .  683 
Datura  ■  stramonium,  symp- 
toms ....  772 
Datura  alba  ....  776 

—  appearances  caused  by      .  777 

—  analysis  ....  778 
Dattiria  ....  77S 
Deadly  poison,  meaning  of  .  2 
Deadly  nightshade  (see  Bella- 

donna)  .  .  .759 
Dead-tongue   (see  CEnanthe 

Crocata)  .  .  .739 
Deaths,  sudden,  causes  of  90,  111 
Be  la  Fommerais,  Dr.,  case  of  801 
Delirium  tremens  a  resiilt  of 

poisoning  by  alcohol     .  634 

—  by  absinthe  .  .  .  682 
Depilatories,  poisonous  11,  355 
Deposition  of  poisons  in  the 

tissues  ...  23 
Deposits  of  arsenic  and  anti 

mony  .       .       .    471,  371 


DTE 

Destructive  thing,  legal  mean- 
ing of  .       .       .       .  3 
Diacetate  of  lead  .       ,       .  4()o 

—  of  copper  ....  442 
Dialysis  of  poisons       ,       .  149 

—  of  acids  .  .  .  .196 
Diamond  dust  ...  3 
Diifusion  of  poisons  in  the 

living  body  ...  6 

—  proofs  of  .       .       .  .21 

—  in  the  dead  body       .       .  29 
Difiusion,  rapidity  of    .  .33 
Digitaline     ....  799 
Digitalis  purpiirea  (see  Fox- 
glove) .       .       .  .796 

—  poisoning  -with  .       .       .  800 

—  detection  of  .  .  .801 
Disease,  influence  of,  on  the 

action  of  poisons  .       .  68 

—  action  of  opium  increased 

by       ....  69 

—  mistaken    for  poisoning 

.  _     72,  102,  370,  532 

—  of  the  brain   and  spinal 

marro'w       .       .  .101 

—  of  the  heart  mistaken  for 

poisoning     .       .  .105 

—  resembling  irritant  poison- 

ing     .       .       .  .84 

—  neurotic  poisoning    .       .  90 

—  perforations  from  .  .122 
Diseased  meat  .  .  .  537 
Distension   of  the  stomach, 

death  from   .       .  .106 
Distilled  water,  action  of,  on 

lead     .       .       .  .433 

—  poisoned  with  lead  .  425,  427 
Dodds,  case  of  .  .  .157 
DomhrowsJci,  case  of  .  .  350 
Donellan,c?^moi  75, 93, 142, 588, 620 
Donnall,  case  ot  .  .  .315 
Dore  and  Sprt/,  case  of  .  .  89 
Dove,  case  of.  .  .  .710 
Dover's  powder  .  .  .  565 
Dripping  poisoned  by  lead  .  425 
Dropwort  ....  744 
Dulcamara  .  .  .  .676 
Dutch  gold  on  confectionery  .  441 
Dyer's  spirit ....  493 
Dyes,  hair-,  containing  lead  .  415 

—  poisonous    .     .       .       .  246 


INDEX. 


821 


ECB 

Ecboline       .       .       .  . 
Edwards,  case  of  . 
Elimination  of  poisons  . 

—  questions  concerning  the  . 

—  by  serous  membranes 

—  by  mucous  membranes 

—  loss  of  poisons  by 
Elixir,  paregoric  . 
EUenberger,  Dr.,  case  of 
Embden  groats  poisoned  with 

lead     .       ,       .  . 

Embolism,  death  from  . 

Emerald  green,  poisoning  by  . 

Emetic,  tartar 

Enemata,  poisoning  by  . 

English  cholera  mistaken  for 
poisoning  by  arsenic 

Enhydrina  Bengalensis  . 

Enteritis,  symptoms  of  , 

Entozoa,  poisons  detected  in  . 

Epilepsy  mistaken  for  poison- 
ing      ...  . 

Epsom  salts,  fatal  effects  of  . 

Ergot  of  rye  .... 

—  its  action  as  a  poison 

—  as  an  abortive  . 

—  analysis  .... 
Ergotine  .... 
Essence  of  mirbane 
Essential  oil  of  bitter  almonds 
Ether,  liquid,  symptoms  and 

effects  ... 

—  fatal  dose,  treatment  . 

—  analysis  . 
Ether,  methylated  . 
ETHER-TAPotrn,  effects  of 

—  appearances  in  death  from 

—  treatment . 

—  chemical  analysis 
Etherization  . 

Evidence  of  poisoning,  from 
symptoms 

—  from  discovery  of  poison  in 

the  food 

—  from  appearancesafter  death 

—  use  of  notes  in  , 

—  from  chemical  analysis 

—  from  experiments  on  ani 

mals 

—  moral  and  circiimstantial 
Exliumation  of  the  body 


620 
416 
23 
28 
42 
43 
150 
564 
671 

430 
108 
344 
457 
72 

85 
40 
87 
129 

93 
268 
518 
519 
520 
621 
521 
668 
610 

639 
641 
643 
640 
639 
640 
642 
643 
639 

66 

81 
131 
139 
141 

161 
170 
134 


FOX 

Exosmosis  of  poisons     .  .149 

Experiments  on  animals,  value 

of  evidence  from  ,  .161 

Extra-uterine  pregnancy  mis- 
taken for  poisoning      .  108 

Extract,  Groulard's,  poisoning 

by       .       .       .  .405 

Extract  of  poppies  .       .       .  563 


Fallacies  in  chemical  analysis 

148, 584 


Ealse  angostura  bark  . 
Eat  poisoned  by  lead-glaze  . 
Feigned  poisoning  . 
Ferrocyanic  acid,  action  of 
Ferrocyanide  of  potassium,  ab- 
sorption of  . 

—  detection  of,  in  the  blood  . 

—  action  of  . 

Filings,  iron,  irritant  action  of 
Fine-leaved  water-hemlock  . 
Fish,  poisonoiis 
Fish  poisoned  by  copper 
Fisher,  Beg.  v.      .       .  . 
Fleming's  tincture  of  aconite  . 
Flesh-worm  disease 
Flesh  of  poisoned  animals,  poi- 
sonous .       .  .166 
Flour,  poisonous 
Fly-paper  .... 
Fly-powder  .... 

—  water  .... 

—  mushroom 
Foetid  hellebore 
Fostus,  poisons  detected  in  the 
Food,  poison  detected  in 

—  poisoned  by  copper  . 

—  lead  in      .       .  . 
Fool's  parsley 
Forester,  Major,  case  of  . 
Forgery,  detection  of 
Formic  acid  in  the  poison 

the  wasp  and  bee  . 
Forty,  case  of        .       .  . 
Foster,  case  of       .       .  . 
Fougnies,  case  of  . 
Fowler's  mineral  solution 
Foxglove,  purple,  poisoning  by 

—  symptoms  and  effects 

—  fatal  dose,  treatment . 


698 
425 
81 
630 

19 
20 
629 
3 

744 
532 
443 
610 
756 
539 

362 
405,  428 
.  352 
.  350 
.  351 
.  689 
514 
29 
.  81 
81,  453 
.  425 
.  744 
584,  695 
.  222 
of 


41 
754 

86 
809 
341 
706 
797 
798 
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Foxglove,  analj'sis  .  .799 
Freeman,  case  of  .  .  ,689 
Frog-test  for  strychnia  .  .164 
Fruits,  preserved,  poisoned  by 

lead  .  .  .  .431 
—  by  copper  ....  455 
Fuchsine  ....  353 
Fungi,  poisoning  by      ,       .  689 

Fungin  689 

Fusel  oil       ...       .  659 


Gall  bladder,  ruptures  of  .  108 
Gamboge  ....  522 
Game,  poisoned  .  .  .  546 
Gangrene  of  the  mouth  .  .  370 
Garden-nightshade.  .  .676 
Garland,  case  of  .  .  .306 
Gases,  poisonous  action  of  .  65 
Gastric  fever .  .  .  ,88 
Gastric  erosion  .  .  .  124 
Gastritis,  symptoms  of  .  .  87 
Gastro-enteritis  ...  87 
Gaylor,  Beg.  v.  .  .  .  267 
Gelatinized  perforation  of  the 

stomach  .  .  .124 
Gelseminic  acid  .  .  .  507 
Gelseminine  ....  507 
Gelseminm  .  .  .  .506 
German  sansages  .  .  .536 
German  silver,  poisoning  by  .  455 
Gin,  poisoning  by  .  .  .  632 
Glanders,  poison  of  .  ,16 
Glass,    powdered,  injurious 

effects  of  .  .  .3 

Glaze,  lead-,  poisoning  by  .  425 
Glonoine  .  ...  671 
Godfrey's  cordial  .  .  ,  563 
Gold,  spurious,  poisoning  by  .  455 

—  compounds  of  .  .  .493 
Good,  case  of  .  .  .119 
Goulard's  extract  .     ■  .       .  405 

—  water  ....  406 
Grain,  oil  of .       .       .       .  659 

—  poisoned  ....  546 

—  arsenic  in  .      .       .       .  546 

—  copper  in  .  .  .  .  466 
Grains  of  Paradise  .  .  505 
Green  peas,  poisonous  .  .  456 
Green  hellebore  .  .  .514 
Green  vitriol.       .       .  .481 


HOC 

Greene,  case  of     .  .  ,710 

Grey  powder.       ,  ,  ,  362 

Groats  poisoned  by  lead  ,  430 

Guelder  rose ,       ,  ,  .787 

Guinea-pepper      .  .  505,  523 

Gulliver,  Mrs.,  case  of  .  .  143 


Habit,  its  influence  on  organic 
poisons 

—  no  influence  on  mineral  poi- 

sons .... 
Hsematemesis  mistaken  for  poi 

soning  . 
Haemoglobin,  action  of  alka 

loids  on 
Hair,  alleged  presence  of  ar 

senic  in 
Hair-dyes,  composition  of 
Hairs  of  nux  vomica 
Hair-restorers 
Hair- washes  .       .       .  10 
Hams,  trichinous  . 
Hart,  Sarah,  case  of 
Hartley,  case  of 
Hartshorn,  poisoning  by 
Haydoii,  Reg.  v.  . 
Haynes,  Eeg.  v. 
Haywood,  Mr.,  case  of  . 
Heart-disease   mistaken  for 

poisoning     .  .106, 
Helleboraster 
Hellebore,  poisoning  by 
Helleborus  foetidus , 
Helleborus  niger  . 
Helvella  esculeuta 
Hemlock,  poisoning  by  . 

—  symptoms  and  appearances 

—  analysis  .... 

—  leaves  of  distinguishedfrom 

parsley 
Hemlock,  water- drop  wort 
Hemp,  Indian,  effects  of 
Henbane,  poisoning  by  . 

—  fatal  dose  of     .       .  . 

—  analysis  .... 
Hernia,  strangulated 
Hewitt,  case  of 

Hierapicra  .... 
Higgins,  case  of  .  .  _  • 
Hocussing,  by  cocculus  indicus 


54 

56 

90 

50 

29 
415 
697 
416 
415 
545 
606 
158 
258 
269 
267 
203 

115 
514 
514 
514 
514 
686 
731 
731 
733 

734 
739 
680 
672 
674 
675 
88 
158 
523 
163 
679 
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Hocussing,  by  datiira  .  .775 
Hoflfman's  liquor  .  .  .  643 
Holloway's  pills  .  .  .  622 
Holly  berries,  noxious  effects  of  787 
Holmes,  Reg.  y.  ,  .  .336 
Holt,  case  of  .  .  .  .158 
Honey,  poisoned  .  .  .170 
Horseradish  root  known  from 

aconite  .  .  .751 
Hume,  case  of  .  .  .418 
Humphreys,  case  of  .  .74 
Hunter,  case  of  .  28,  117,  318 
Hydrate  of  chloral  .  .  643 
Hydrocarbon  oils  .  .  .  656 
Hydrochlorate  of  morphia  .  569 
Hydrochloric  acid  .       .  ,214 

—  symptoms  caused  by.       .  275 

—  appearances     .       .  .216 

—  fatal  dose .       .       .       ,  218 

—  treatment.       .       .  .219 

—  chemical  analysis     .       .  220 

—  detection  of,  on  clothing    .  222 

—  arsenic  in .       .       .  .330 

—  antimony  in      .       .       .  472 
Hydrochloric  solution  of  arse- 
nic      ...       .  357 

Hydrocyanic  acid  .       .       .  685 
Hydrogen,  arsenuretted,  pro- 
perties of     .       .  .317 

—  poisoning  by  .  .  .  358 
Hydrogen-test  for  arsenic  .  317 
Hydi-ophobia  .  .  .41 
Hyoscyamia  .  .  .  .675 
Hyoscyamusniger,  poisoning  by  672 
Hypodermic  injections  .  14,  65 
Hysteria,  tetanic  convulsions  in  95 


latropha  curcas  and  urens 

—  manihot  . 

Identity  of  substances  for 

analysis 
Idiopathic  asphyxia 
Idiosyncrasy  in  poisoning 
Jgnatia  amara 
Ileus  mistaken  for  poisoning 
Ilex  aquifolium 
Iliac  passion . 
Imbibition,  cadaveric 
Imputed  poisoning 
Indian  tobacco,  poisoning  by 


604 
624 

135 
105 

68 
699 

88 
787 

88 
339 

82 
770 


JAR 

Indian  hemp .  .  .  .680 
Indigo,  sulphate  of       .  .199 

Infants,  poisoning  of  by  opium  557 

Injections,  hypodermic  .  .  14 
Inspection  of  the  body,  rules 

for  the.       .       .  .131 

—  strangers  present  at  the  .  134 
Insurance,  life-,  opium-eating 

in  cases  of   .       .       .  563 

—  murders  by  poison    .       .  94 
Internal   strangulation  mis- 
taken for  poisoning      .  89 

Intestines,  action  of  poisons 

through  the  .       .  .17 

—  obstruction  of  the     .       .  89 

—  perforation  of  the  .  88,  127 
Intolerance  of  poisons  .  58,69 
Intoxication,  influence  of,  on 

poisons ....  68 

—  from  alcohol     .       .       .  632 

—  distinguished  from  concus- 

sion ....  633 
Intussusception,  mistaken  for 

poisoning     ...  89 

Iodide  of  lead       .       .       .  408 

Iodide  of  potassium       .       .  9 

—  poisoning  by  .  .  .  270 
Iodine,  symptoms  and  effects  288 

—  analysis    ....  289 

lodism   270 

Ipecacuanha,  compoundpowder 

of   665 

Iron  filings    ....  3 

—  poisoning  by  the  prepara- 

tions of        .       .       .  484 

—  action  on  skin  .  .  .  485 
Iron,  cyanide  of  .  .  .  63^^ 
Irritant  poisons     ...  62 

—  mineral     .       .       .  .177 

—  metallic    ....  290 

—  vegetable  ....  494 

—  animal      ....  624 
Irritant  poisoning,  diseases  re- 
sembling       ...  84 

Irritants,  mechanical     .       .  3 


Jackson,  Mrs.,  c&SQ  oi   .  .612 

Jalap  622 

Jargonelle  pear,  artificial  es- 
sence of      .       .       .  616 
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Jasmine,  yellow 
Java  poison  . 
Jennings,  case  of 
Johnson,  case  of 
Jones  V.  Fay  . 
Juniperus  sabina 


.  606 
.  699 
78,  145,  333 
.  339 
.  367 
.  495 


Kernels,   cherry  and  peach, 

poisoning  by  .  .  ,  622 
Kerosene  ....  656 
Ketchum,  Gen.,  case  of  .  82,  101 
Ketchup,  alleged  poisoning  by  689 
King's  yellow,  alleged  death 

from  ....  356 
Kombi  or  arrow  poison  .  169,  791 
E!remser  white      .       .  .406 


Laburnum  bark  and  seeds,  poi- 
sonous effects  of 

—  analysis  .... 
Lace  bleached  by  lead,  effects 

of  

Lactuca  virosa  and  sativa 
Lactucarium  .... 
Lactiicin  .... 
Laffarge,  case  of  . 
LAngelier,  case  of. 
Lake  water,  action  on  lead 
Lambe  v.  Barton  . 
Lapis  infernalis 
Laudanum  liquidum  Syden 

hami 

—  poisoning  by 
Laurel  oil  and  water 
Lead,  action  of,  through  the 

skin 

—  metallic  effects  of 

—  poisoning  by  the  salts  of 

—  symptoms,  acetate 

—  subacetate  of 

—  carbonate  of 

—  chloride  and  nitrate  of 

—  sidphate  and  chroraate  of 

408,  490 

—  oxides  of  .       .       .       .  408 

—  chronic  effects  of      .  .409 

—  water  poisoned  by     .    414,  433 

—  external  application  of     .  416 

—  appearances  after  death    .  416 


779 
781 


410 
.  676 
.  675 
.  676 

148,  337 
157,  293 
434 
651 
493 


667 
649 
618 

10 
401 
402 
403 
405 
406 
406 


LTT 

Lead,-  fatal  dose,  period  of 
death        .       .       .  .417 

—  treatment  of  poisoning  by  418 

—  chemical  analysis     .       .  420 

—  in  organic  mixtures  .  .421 

—  in  the  tissues  and  urine    .  422 

—  quantitative  analysis .       .  423 

—  in  articles  of  food     .       .  425 

—  in  beer,  cider,  and  wine    .  426 

—  in  pork,  in  flour,  and  butter  428 

—  in  sugar,  snuff,  and  tobacco  429 

—  in  chocolate      .       .       .  430 

—  in  water   ....  432 

—  in  herbage  .  .  .  438 
• —  cattle  poisoned  by  .  402,  439 
Lead-foil,  danger  of      .  .431 

—  for  wrapping  food  .  .431 
Lead-glaze  poisonous  .  409,  425 
Lead-palsy  .  .  .  .412 
Lead -shot,  poisoning  by  .401 

—  wine  i^oisoned  by  .  407,  427 
Lemonade,  lead  in  .  .  .  432 
Lettuce-opium  .  .  .  675 
Levant-nut  (See  Cocculxts  In- 

DicTJs)  .  .  .  .678 
Life-inslirance,  opium-eating  in 

cases  of  ...  55 
Ligustrum  vulgare.  .  .  786 
Liqueurs,  poisoning  by  .  .  352 
Liquid  poisons,  absorption  of  .  33 
Liquor  hydrargyri  perchloridi  363 
Litharge,  poisoning  by  .  .  408 
Litharge-glaze  .  .  .  425 
Lithium,  elimination  of .  .  31 
Liver,  deposition  of  poisons 

in  26 

Lobelia  inflata,  poisoning  by  .  770 
Local  action  of  .poisons  .  .  22 
LoftJiouse,  case  of  .  .  .  292 
Lolium  temulentum  .  .  683 
Lozenges,  opium,  poisoning  by  568 
Lozenges,  poisoned  .  .  354 
Lucas  and  Header,  case  of  .  341 
Lucifer  matches,  poisoning  by  287 
Lumbrici  .  .  ,  .129 
Lunar  caustic  .  .  .  493 
Lungs,  action  of  poisons  by 

the  .  ,  .  .14 
Lycoperdon  giganteum  .  .  687 
Lytta  vesicatoria   .       .       .  524 
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MAO- 

MCrackm,  case  of  .  .  302 
Macleod,  Reg.  v.  .  .  .673 
Macmullen^  case  of  .  48, 1 13 
Macquer's  salt  of  arsenic  .  354 
Madagascar  poison  .  .  791 
Magenta,  arsenic  in  .  .  352 
Magistery  of  bismuth  .  .  487 
Magnesia,  sulphate  of,  effects 

of  ....  268 
Malaret,  case  of  .  .  .  341 
Male,  Dr.,  case  of  .  .  .  753 
Malignant  cholera  mistaken 

for  poisoning  .  .  78 
Maniliot  iatropha  .  .  .624 
Mar,  Earl  of,  case  of  .  .553 
Marcooley,  case  of  .  .  .  588 
Marsh's  process  for  arsenic    .  317 

—  delicacy  of,  and  corroboi'a- 

tive  experiments  relating 

to        .       .       .  .322 

—  modification  of  .  .  .  328 
Massey,  Reg.  v.  .  .  .602 
Matches,  lucifer,  poisoning  by  287 
Mawer,  Peter,  case  of  .  339,  512 
Meadow  saffron,  poisoning  by  609 
Measly  pork  .  .  .  .541 
Meat,  putrid,  sale  of  .  .  646 
Mechanical  irritants  .  .  3 
Meconicacid.  .  .  .681 
Medicines  and  poisons  con- 
trasted       ...  1 

Medicines,  saline,  poisonous  .  260 

—  poison  substituted  for  .  75 
Medico-legal  reports  .  .  139 
Melampodium  .  .  .514 
Meningitis,  cerebro-spinal  .  101 
Menispermum  cocculus  .  .  678 
Mercurial  globules  identified  .  385 

—  ointment  ....  361 
Mercurial   medicines,  death 

from  .  .  .  .366 
Mercuric  chloride  .  .  .  363 
Mercuric  methidc  .  .  .  400 
Mercurius  vitse  .  .  .  468 
Mercury,  absorption  and  eli- 
mination of  .  .  .  385 
Mercury,  action  of  through 

the  skin       •       .       .  10 

—  liqiiid,  not  poisonous        .  360 

—  poisoning  by  the  vapour  of  361 

—  bichloride  of    .       .  .362 


MOU 

Merctjey,  salivation  from     .  366 

—  chloride  of       .       .       .  389 

—  ammonio-chloride  of        .  390 

—  red  oxide  of      .       .       .  393 

—  sulphide  of       .       .  .395 

—  subsulphate  of  .       .       .  397 

—  nitrates  of       .       .  .398 

—  cyanide  of        .       .  396,631 

—  detection  of  in  the  saliva 

and  urine  .  .  .  387 
Mercury  with  chalk  .  .  362 
Merghelynk,  c&se  of  .  .713 
Merritt,  Anne,  case  of  .  .  336 
Metallic  irritants  .  .  .  290 
Metallic  poisons  .  .  .  290 
Metalloidal  irritants  .  .  275 
Methide,  mercuric .  .  .  400 
Methyl  alcohol  .  .  .659 
Methylated  ether  .  .  .  640 
Methylated  spirit  .  .  .  659 
Methylene,  bichloride  of  .  654 
Milk,  poisonous  .  .  .  535 
Milk,  elimi  n  ation  of  poisons  by  42 
Mineral  green       .       .  .344 

—  turpeth  ....  397 
Mineral  irritants  .  .  .177 
Mineral  solution,  Fowler's  .  341 
Minium  ....  408 
Mirbane,  essence  of  .  .  668 
Mistletoe      ....  690 


Monkshood,    poisoning  by 

leaves  and  extract  of    .  748 

—  root  mistaken  for  horse- 

radish ....  750 

—  poisoning  by  tincture  of  .  753 

—  analysis  .  .  .  .757 
Montgomery,  case  of  .  604,  607 
Moore,  Reg.  v.  .  .  392,  499 
Morchella  esculenta  .  .  686 
Morison's  pills  .  .  .  522 
Morphia,  absorption  of.       .  34 

—  and  its  salts,  poisoning  by  .  569 

—  acetate     ....  569 

—  symptoms        .       .       .  570 

—  appearances     .       .       .  571 

—  fatal  dose        .       .       .  571 

—  tests  for  ....  577 

—  in  organic  liquids  and  in 

the  tissues  .  .  .  579 
Morris,  Reg.  v.  .  .  .239 
Mouth,  cancer  of  the     .  453 
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MUO 

Mncous  elimination       .       .  43 
]y[ucous   membrane,  changes 
produced  by  poisons  in 

the      ...       .  117 

Muriate  of  iron  .  ,  .  486 
McKiATic  Acid,  poisoning  by 

(see  Hydrochloric  Acid)  214 

Muscarin      ....  690 

Mushrooms,  poisonous  .       .  684 

—  symptoms  and  appearances  686 

—  analysis  ....  689 
Mussels,  poisonous  .  .  532 
Mustard  .  .  .  .506 
Mutton,  noxious    .       .    637,  647 


Naphtha  .  .  .  .656 
Naples  yellow       .       .  .366 

—  analysis  ....  689 
Narcotic  poisoning,  diseases 

resembling  ...  90 
Narcotic  poisons  .  61,  116,  547 
Narcotico-irritant  poisons  .  66 
Narcotina     ....  574 

—  chemical  properties  of  .  574 
Nepenthe  .  .  .  .568 
Neurotic  poisons    .       .      63,  547 

—  poisoning,    diseases  re- 

sembling ...  90 
Newtov,  Beg.  v.  .  .163,  303 
Nickel  silver,  poisoning  by  .  455 
Nicotiana  tabacum  .  .  803 
Nicotina,  fatal  effects  of        .  809 

—  analysis  .  .  .  .811 
Nightshade,  woody  and  garden  676 

—  deacUy  .  .  .  .759 
Nitratp  of  baryta  .  .273 
Nitrate  of  potash         .    211,  263 

—  symptoms  and  appearances  264 

—  fatal  effects  of         .       .  265 

—  of  mercury      .       .       .  398 

—  of  silver  ....  493 

—  of  bismuth  .  .  .487 
Nitre,  elimination  of     .  .26 

—  tests  for  .       .  .210 

—  poisoning  by  .  .  .  263 
Nitric  acid,  poisoning  by     .  201 

—  vapour  of         ...  203 

—  symptoms        .       .       .  202 

—  in  diluted  state        .       .  204 

—  appearances  after  death    .  205 


*  OIL 

NiTKic  Acm,  chronic  poisoning 

by      .       .       .  .207 

—  fatal  dose        .       .  .207 

—  period  of  death        .       .  208 

—  treatment        .       .       .  209 

—  chemical  analysis     .       .  209 

—  tests        .       .       .  .211 

—  in  organic  liquids     .  .212 

—  absorption  and  elimination  213 

—  on  clothing  ...  32 
Nitrobenzole,  effects  of  .  .  664 
• —  symptoms        .       .       .  665 

—  appearances      .       .       .  667 

—  vapour  of        ...  665 

—  analysis  ....  668 
Nitroglycerine  .  .  .671 
Non-metallic  irritants  .  .  275 
Normal  arsenic     .       .       .  322 

—  copper  ....  452 
North,  case  of  .  .  .  159 
Notes  in  evidence,  use  of  .  1 39 
Noxious  food  .  .  .  532 
Noxious  thing,  signification  of  3 

Noyau  622 

Nux  VOMICA,  poisoning  by  .691 

—  symptoms        .       .       .  692 

—  chronic  poisoning  by        .  694 

—  appearances  and  fatal  dose 

of        ....  695 

—  analysis    ....  696 

—  in  the  tissues    .       .       .  698 

—  alkaloids  contained  in  .  698 
Nux  vomica,  extract  of  35,  694 
Nux  vomica  bark         .       .  698 


Oatmeal  poisoned  by  lead 
Obstructed    intestine,  death 
from  .... 
Ochreous  soils,  arsenic  in 
Odour  of  poisons  . 
CEnanthe  crocata  . 

—  fatal  effects  of 

—  analysis,  leaves  and  seeds  of 
CEnanthe  Phellandrium 
(Esophagus,  perforation  of  . 
Oil  cake,  noxious  . 

Oil  of  bitter  aimonds,  con- 
version of,  in  the  blood 

—  prusbic  acid  contained  in 

—  symptonia  of  poisoning  by 


430 

88 
138 

20 
739 
740 
743 
744 
126 
605 

49 
610 
611 


INDEX. 


827 


OIL 

On.  OF  BITTER  ALMONDS,  ap- 
pearances after  death  .  612 

—  fatal  dose        ,       .  .613 

—  period  of  death       .  .614 

—  treatment        .       .  ,614 

—  chemical  analysis     .  .614 

—  in  organic  liquids     ,       .  615 

—  deprived  of  prussic  acid, 

effects  of  .  .  .  615 
Oil  of  grain  .  .  .  ,659 
Oil  of  sarin  .  .  .  498 
Oil  of  tar  .  •.  .  .  243 
Oil  of  turpentine  .  .  658 
Oil  of  wormwood  .  .681 
Oils,  mineral  .  .  .  656 
Oorara  poison  (see  Curara)  .  787 
Opinions,  premature,  danger  of  160 
Opium,  influence  of  habit  on  .  54 

—  large  doses  of,  in  tetanus  .  69 

—  poisoning  by    .       .       .  549 

—  symptoms  caused  by        .  550 

—  period  of  commencement  .  651 

—  remission  of     .       .       .  552 

—  chronic  poisoning  by        .  553 

—  effects  of  external  appli- 

cation .       .       .  554 

—  appearances  after  death  in  555 

—  fatal   dose,  accumulative 

properties  of       .       .  556 

—  recovery  from  large  doses  557 


—  action  of  on  infants  .  557 

—  period  of  death        .  ,  558 

—  treatment,  antidotes  .  559 

—  alkaloids  in      .       .  569,  574 

—  analysis    ....  576 

—  in  organic  mixtures  .  ,  579 

—  opium  not  detected  .  .  583 


—  proportion  of,  in  medicinal 

preparations        .       .  562 

Opisthotonos.       .       .       .  93 

Opium-eating       .       .       .  553 

—  in  reference  to  life-insu- 

^  .    ranee    .       .       .  .553 

Opium-lozenges     .       .       ,  568 

Opium,  tincture  of .       .       .  549 

- —  wine  of    .       .       ,       _  qq-j 

—  camphorated  tincture  of  .  564 
Ordeal  poison  bean  .  I8,  792 
Orpiment      .       .       .       _  354 

—  white  arsonicconverted  into, 

in  the  dead  body  .       .  337 


PER 

Orpiment,  applied  externally  355 

Osmic  acid    ....  492 

Osmium,  compounds  of  .       .  492 

Osmosi^  of  poisons  .  .  .  149 
Oxalate  of  Hme     .       .  .225 

—  of  potash,  acid  .  .  .  260 
Oxalic  Acid,  action  of,  on  the 

skin     ....  13 

—  elimination  of  .       .  .32 

—  absorption  of    .       .       .  32 

—  blood-spectrum  of     .       .  61 

—  poisoning  by     .       .       .  223 

—  symptoms ....  224 

—  appearances  after  death    .  225 

—  fatal  dose  of     .       .       .  231 

—  recoveries  from  large  doses  232 

—  period  of  death  .       .       .  233 

—  treatment ....  234 
- —  chemical  analysis      .       .  235 

—  in  organic  liquids  .  .  236 
■ —  dialysis  of        .       .       .  237 

—  in  vegetables     .       .  .239 

—  on  clothing      .       .       .  239 

—  quantitative  analysis.  .  240 
Oxychloride  of  copper  .  .  443 
Ozone  in  the  blood       .       .  50 

Paint,  poisoning  by       ,  .  410 

Painters'  colic       .       .  .  409 

Palladium,  compounds  of  .  492 

Palmer,  Ann,  case  of  .  86,  1 12 
Palmer,  William,  Iteg.  v.  95,  705,  725 

Papaver  somniferum     .  .  561 

Paper-hangings,  arsenical  .  346 

Papier  Moure        .       .  .362 

Paralysis  from  lead       .  .410 

—  from  mercury  .  .  .36] 
Parasites  in  animal  food  .  540 
Paregoric  elixir  .  .  .  564 
Parsley,  fool's,  action  of  .  744 
Partridges,  Canadian  .  .  647 
Pascoe,  Beg.  v.  .  .  .498 
Patent  tin -foil,  noxious  pro- 
perties of    .         .  .430 

Peach-kernels,  poisoning  by  609, 622 
Peach-nut  oil  ...  610 
Pearl-ash,  poisoning  by  .  .  249 
Pearl-white  ....  457 
Pearson's  solution  of  arsenic  .  354 
Popper  .  .  .  .506 
Perchloride  of  mercui-y  .       .  362 
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Perchloi'ide  of  iron       .       .  485 

—  of  gold  ....  493 
Perforation   of  the  stomach 

mistaken  for  poisoning  .  88 

—  causes  of  .       .       .  .122 

—  spontaneous      .       .  .124 

—  of  oesophagus  and  intestines  126 

—  by  foreign  bodies      .  .128 

—  by  worms  ....  128 
Peritonitis  .  .  .  .87 
Persulphide  of  mercury  .  .  395 
Petroleum  ....  656 
Pewter,  poisoning  by  .  .411 
Phellandrium  aquaticum  .  744 
Phenic  acid  .  .  .  ■  .  243 
Phosphorus  paste,  nature  of  .  287 

—  matches  ....  287 
Phosphorus,  poisoning  by      .  275 

—  symptoms  caused  by  .  .276 

—  vapour  of,  chronic  poison- 

ing by  .       .       .       .  278 

—  appearances  after  death    .  279 

—  absorption  of    .       .       .  281 

—  fatal  doses  of    .       .       .  282 

—  period  of  death  .       .  .283 

—  chemical  analysis     .  .283 

—  treatment  .       .       .  .283 

—  process  for  detecting  vapour 

of        ....  284 

—  non-detection  of  .  .  285 
Phosphorus,  red  or  amorphous, 

not  poisonous  .  .  287 
Physiological  tests  in  poisoning  164 
Physostigma  venenosum  .  792 
Physostigmia,  absorption  of  .  18 

—  elimination       ...  43 

—  action  of  on  the  blood      .  49 

—  properties  of  .  .  .  795 
Pickles  poisoned  by  copper  .  465 
Picric  acid,  absorption  of       .  20 

—  poisonous  effects  of  .  .  247 
Picrotoxine  ....  679 
Pie  plant,  alleged poisoningby  239 
Pigment,  green,  poisoningby.  344 
Pineapple,  artificial  essence  of  616 
Placenta,  poisons  detected  in 


the      ....  29 

Platinum,  compounds  of  .492 
Plumbism  .  .  .  .411 
Poison,  definition  of  .  .  1 
—  legal  meaning  of     .       .  2 


POI 

Poison,  rapid  diffusion  of,  by 

blood    ....  33 

—  evidence  from  the  quantity 

of,  in  the  dead  body     .  154 

—  proof  of  administration  of  158 


—  annual  deaths  from  .  .172 
Poison-gland  of  serpents       .  8 
Poisons,  contrasted  with  medi- 
cines, absorption  of      .    1,  5 

—  channels  of  entrance        .  6 

—  penetration  by  wounds     .  8 

—  detected  in  the  blood       .  19 

—  local  action  of  .       .       .  22 

—  elimination  of  .       .  .23 

—  detection  of,  in  the  foetus 

and  in  entozoa     .       .  29 

—  mode  in  which  they  destroy 

life      ....  47 

—  remote  action  of       .       .  45 

—  changes  of,  in  the  blood  49,  151 

—  organs  affected  by  .  .45 
— ■  antagonistic     ...  51 

—  conclusions  respecting  the 

action  of      .       .  .53 

—  influence  of  habit  on        .  54 

—  tolerance  of      .       .        55,  58 

—  effect  of  idiosyncrasy       .  58 

—  classification  of        .       .  60 

—  substituted  for  medicine  .  75 

—  period  of  death  from       .  110 

—  accumulative    .       •  .114 

—  causes  of  non-detection  of  148 
■ —  decomposition  of,  in  the 

living  body  .       .  .151 

—  loss  of,  in  the  dead  body  .  152 
■ —  in  tests  and  apparatus      .  137 

—  mineral  irritant       .  .177 

—  vegetable  irritant  .  .  494 
• —  animal  irritant         .       .  524 

—  narcotic    ....  547 

—  spinal      .       .       .  .691 

—  narcotico-irritant  or  cere- 

bro-spinal    .       .       .  728 

—  cerebro-cardiac  .  .  790 
Poisoning,  statute  relative  to  3 

—  acute       ....  47 

—  caiise  of  death  in     .       .  47 

—  evidence  of,  in  the  living 

subject        ...  66 

—  disease  niisbikon  for        .  80 

—  ambiguous  cases  of  .76 
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PoisoNma,  symptoms  of  70,  73,  84 


•  feigned  and  imputed 

—  rules  for  investigating  cases 

of 

—  accidental 

—  secret 

—  evidence  of,   in  the  dead 

body    .       .       .  131, 

—  acute  and  chronic 

—  evidence  of,  from  chemical 

analysis 

—  from  experiments  on  ani- 

mals .... 

—  suspected  cases  of     .  80, 

—  compound 

—  circumstantial  evidence  of 

—  statistics  of      .       .  . 
Poisoned  animals,  flesh  of 
Poisoned  wounds  . 
Poisonous  fish 
Poisonous  gases 
Poppies,  poisoning  by  . 

—  syrup  of  ... 

—  decoction  of      .       .  . 

—  seeds  and  extract  of  . 
Pork,  lead  in 

—  diseased 


81 

83 
80 
82 

109 
112 

146 


Port-wine  poisoned  by  arsenic 

—  by  lead- shot 

Porter,  cocculus  indicus  in 
Post  mortem  inspections 
Potash,  elimination  of  . 
Potash  and  its  carbonates, 
poisoning  by 

—  analysis  of 

—  binoxalate  of 

—  bitartrate  of 

—  nitrate 

—  sulphate  . 

—  arsenite  . 

—  arseniate  . 

—  bichromate  of 
Potassium,  iodide  of      .  9, 

—  cyanide  of        .       ,  . 

—  sulphocyanide  of 

—  ferrocyanide  of 

—  rapid  elimination  of 

—  ioduretted  iodide  of  , 

—  chloriodide  of  . 
Potato  spirit 
Poudro  d'ltalie 


161 
108 
653 
170 
172 
166 
6 

532 
64 
561 
562 
562 
663 
428 
637,  541 


77 
427 
678 
131 

33 

249 
251 
260 
263 
263 
266 
341 
351 
488 
270 
624 
629 
629 
23 
549 
548 
659 
415 


PEU 

Powdered  glass  ...  3 
Fralet,  case  of  .  .  .92 
Praslin,  Duke  of,  case  of  24,  336 
Precipitate,  white  .       .  .390 

—  i-ed  ....  393 
Pregnancy,  extra-uterine  and 

poisoning  .  .  .108 
Premature  opinions  .  .160 
Privet  berries,  poisoning  by  .  786 
Prunus  avium  .  .  .  623 
Prussian  blue  .  .  3,  630 
Pbussic  Acid,  absorption  and  ' 

elimination  of     .  .34 

—  blood-spectrum  of    .  '50 

—  strength  of      .       .       .  586 

—  poisoning  by    .       .  .586 

—  effects  of  the  vapour        .  586 

—  symptoms  caused  by  .687 

—  taste  and  odour  of    .       .  537 

—  period  of  commencement  of 

symptoms     .       .  .589 

—  power  of  volition  and  loco- 

motion in  cases  of  poi- 
.   soningby     .       .  .590 

—  Its  effects  contrasted  with 

those  of  opium     .       .  591 

—  chronic  poisoning  by        .  537 

—  external  application  of     .  592 

—  appearances  after  death    .  692 

—  loss  of  odour  in  the  dead 

■       ■       ■  .692 

—  ratal  dose        .       .       _  59^. 

—  recovery  from  large  doses  595 

—  period  of  death       .       .  595 

—  treatment        .       .       _  595 

—  chemical  analysis     .       '  593 

—  tests  for  the  liquid  and  va- 

1  FT    •  .  :     ■  -599 

—  detection    of,   in  organic 

liquids_        .       .  ,601 

—  detection  in  the  tissues     .  602 

—  period  at  which  detected 

after  death  .       .  .603 

—  alleged  spontaneous  pro- 

duction of    .       .       ,  605 

—  not  detected  in  the  body  '  604 
—-changes  of,   in  the  dead 

.•       •       •  .608 

—  quantitative  analysis        .  608 

—  leaves  and  kernels  con- 

tainipg        .       .      .  609 
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Ptyalism   (salivationj,  from 

mercury 
Putrefaction,  loss  of  poisons 

by  . 
Putrescent  food 
Pyrites,  arsenic  in  . 
Pyrogallic  acid 
Pyroxylic  spirit 


366 

162 
546 
306 
243 
669 


Quantity  of  poison  found  in 

the  body,  evidence  from  154 
Quicksilver  (see  Mercury)  .  360 
Quietness  ....  662 
Qiiinia,  elimination  of  .  .38 
Quinoidine    ....  787 


Eabies,  poison  of  . 
Eape  cake,  noxious 
Easpberry  vinegar,  poisoned 
Eatafia,  poisoning  by  . 
Eealgar 

—  used  in  quack  preparations 
Eectum,  absorption  of  poisons 

by  _    .       .       .  . 
Eed  arsenic  .... 
Eed  colours,  poisonous  . 
Eed  lead  .... 
Eed  oxide  of  mercury  . 
Eed  phosphorus  . 
Eed  precipitate 
Eed  spirit  of  nitre 
Eed  vulcanite 

Eedness  of  mucous  membrane 
from  poisoning  and  dis- 
ease .... 

—  destroyed  by  putrefaction  . 
Eeduction -process  for  arsenic 
Eeinsch's  process  for  arsenic 

319 

—  delicacy  of 

—  for  mercury 
Eemote  action  of  poisons 
Eeports,  medico-legal  . 
Eheum  rhaponticum  > 
Ehododendron 

Ehubarb,  garden,  alleged  poi 

soning  by 
Shymcs,  case  of 
Eibstone  pippini  artificial  es 

«en(j&  of 


•  40 

506 
352 
622 
354 
355 

17 
354 
352 
408 
393 
287 
393 
201 
396 


116 
119 
312 

332 
321 
383 
45 
139 
239 
169 

239 
302 

616 


SAL 

Richards  Y.  Cocking,  c&se  o{    .  483 
Eicinus  communis        .       .  507 
Eingworm,  poisonous  applica- 
tions to        .       .       .  373 
Eiver  water,  action  on  lead    .  437 
Bodanbosh,  case  of        .       .  658 
Eosaniline    ....  352 
Eides  tor  investigating  cases 
of   poisoning,    in  the 
living  ....  83 

—  in  the  dead      .       .       .  131 

—  for  a  chemical  analysis  141, 145 
Eum,  lead  in  .  .  .  427 
Eiimex  acetosa.  oxalic  acid  in  239 
Eupture  of  stomach      .  .107 

—  of  the  gall-bladder  .  .108 
Eussell,  case  of  .  . .  .111 
Eye,  ergot  of  .  .  .  518 
Eye-bread,  noxious  effects  of  520 


Sabina  juniperus  .  .  .495 
Sadleir,  Mr.,  case  of  .  .156 
Saffron,  meadow  .  .  .  509 
Salter,  Mrs.,  case  of  .  .  723 
Saint  Ignatius's  bean  ' .  .  699 
Sal  de  duobus  .  .  .266 
Sal  prunella  ....  263 
Sal  polychrest  .  .  .  266 
Sal  volatile  .  .  .  .260 
Saline  medicines,  eliminated  .  25 

—  poisonous  ....  260 
Saliva,  poisons  eliminated  by     .  42 

—  detection  of  mercury  in  369,  387 

—  action  on  iodic  acid  .  .681 

—  serpent  poison  in      .  .40 

—  rabies  poison  in  the  .       .  40 

—  mercury  and  other  poisons 

in        ....  42 
Salivation,  mercurial     .       .  366 

—  from  other  metallic  com- 

pounds       .       .       .  368 

—  spontaneous      .       .       .  368 

—  death  from       .       .  .369 

—  from  artificial  palates  .  395 
Salts,  alkaline,  poisoning  by  .  260 
Salt-fish  poisoned -with  copper  443 
Salt  of  sorrel  .  .  .260 
Saltpetre  .  .  .  .263 
Salt,  spirit  of  .  .  .214 
Salts,  Epsom,  fatal  effects  of  .  268 
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Santonine  ....  682 
Sausage  poison  .  .  .  535 
SAvm,  poisoning  by      .  .495 

—  appearances     .       .  .497 

—  analysis    ....  497 

—  oil  of  .  .  .  .  498 
Seheele's  green      .       .       .  344 

—  prussic  acid  .  .  .  685 
Schwabe,  case  of  .  .  .183 
Sch-weinfiirth  green  .  .  344 
Secale  cornutiim  .  .  .518 
Secret  poisoning  .  .  .77 
Sedative  solution,  Battley's  .  567 
Seed  corn  -with  arsenic  .       .  546 

—  Avith  copper  .  .  .456 
Serous  elimination  of  poisons  .  42 
Serpent  poison      .       .  .40 

—  local  action  ...  64 
Sesquicarbouate  of  ammonia  .  258 
Sesquichloride  of  antimony  .  473 
Sesquisulphuret  of  arsenic  .  316 
Shaking  palsy  from  mercury  .  360 
Sheep-dips  ....  342 
Sheepwash,     poisoning  by 

11,  342,  373 

Shell-fish  .  .  .  .81 
Sherrington,  case  of  .  .212 
Shot-lead,  eiFects  of  .  .401 
Silver,  nitrate  of   .       .  .493 

—  poisoning  by    .       .       .  493 

—  cyanide  of  .  .  .  631 
Sinapis  arvensis  .  .  .  505 
Sinivassin,  case  of  .  .  .215 
Skin,  action  of  poisons  through 

the  ....  9 
Sleep,  influence  of,  on  poisons  68 
Slow  poisoning  .  112,  296,  365 
Small  shot  swallowed  .  .401 
Smith,  Azenath,  case  of  .  .  710 
Smith,  Madeline,  case  of  11,  57,  157 
Smith,  Reg.  v.  .  .  355,  399 
Smith  V.  Barker  .  .  .  342 
Smoke,  copper  .  .  .  305 
Smoking,  noxious  effects  of  .  807 
Smyth,  Mrs.,  case  of  .  .  706 
Snake  wood  ....  698 
SnuflF  poisoned  by  lead  .    426,  429 

—  proportion  of  nicotina  in  .  808 
Soames,  Mrs.,  case  of  .  ,  612 
Soap-lees,  poisoning  by  .  .  260 
Socks,  poisoned     .       .       ,  246 


STR 

Soda  and  its  carbonates,  poi- 
soning by  .  .  .  249 
—  arsenite  of  .  .  .344 
Soda  flux  ....  312 
Soda-water,  lead  in  .  .  432 
Softening  of  mucous  membrane 

from  poison  and  disease  121 

Solania  677 

Solanum  dulcamara  and  ni- 
grum ....  676 
Somers,  Reg.  v.  .  ,  .219 
Soothing  syrup  .  .  .  562 
Sorrel,  salt  of  .  .  .260 
Soufflard,  case  of  .  .  .  335 
South  American  poison  .  .  787 
Spanish  flies,  poisoning  by  .  524 
Spectral  analysis  .  .  22,  30,  50 
Spectroscope,  detection  of  poi- 
sons by  the  .  .  .  22 
Sphacelia  segetum .  .  .518 
Spinal  marrow,  diseases  of  .  101 
Spinal  poisons  .  .  .691 
Spirit,  dyers' ....  493 
Spirits,  ardent,  eiFects  of  .  632 
Spirit  of  salt  .  .  .  214 
Spirits  of  hartshorn  .  .253 
Spontaneous  perforation  .  124 
Spotted  hemlock  .  .  .731 
Sprague,  Reg.  v.  .  .  .  769 
Spurred  rye  .  .  .  .518 
Stas's  process  for  strychnia  .  720 
Statistics  of  poisoning  .  .172 
Steele,  Reg.  v.  .  .  .768 
Stevens,  Reg.  v.  .  .  .  505 
Stewart,  case  of  .  .  .581 
Stibiated  tartar  .  .  .  456 
Stockings,  poisoned  .  .  247 
Stomach,  absorption  of  poisons 

by  the  .       .       .       .  15 

—  death  from  distension  of    .  106 

—  rupture  of        .       .  .107 

—  perforations  of  the    .      88,  122 

—  contents  of  the  .       .  .131 
Stramonium,  poisoning  by     .  770 
Strangulated  hernia      .  . 
Strangulation,  internal,  death 

.   ft-om    .  *    .       .  .88 
Stricture  of  oisophagus  from 

poison  .       .       .     192,  251 
Strychnia,  absorption  of  17,  19.  35 
—  local  action  of  .       .       .  707 
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Strychnia,  influence  of  habit 


on 


55 


—  poisoning  by,  mistaken  for 

tetanus .... 

—  and  its  salts,  poisoning  by  . 

—  symptoms .... 

—  period  of  commencement  . 

—  chronic  poisoning  by,  accu- 

mulative properties  of  . 

—  appearances  after  death 

—  fatal  dose  .... 

—  period  at  which  death  takes 

place  . 

—  treatment . 

—  chemical  analysis 

—  tests  for  . 

—  in  organic  mixtures 

—  in  the  tissues  . 

—  separation  of,  by  dialysis  . 

—  by  Stas's  process  by  chromic 

acid      .       .       .  ^ 

—  the  poison  not  detected 

—  trials  for  murder  by 
Strychnos  nux  vomica 

—  colubrina  . 

—  ignatii 

—  tieut^ 
Sturt,  Beg.  v. 
Styrian  arsenic-eating 
Subacetate  of  copper 

—  of  lead 

Subchloride  of  copper 
Sublimate,  corrosive 
Sublimates,  arsenical 

—  mercurial  . 

—  compound 
Subnitrate  of  bismuth 
Subsulphate  of  mercury 
Sudden  death,  causes  of 
Suffocation  or  poisoning,  death 

from     .       .       .    107,  181 
SuGAE  OF  Lead,  symptoms 
caused  by  . 

—  f+ppearances 

—  fatal  dose  and  period  of 

death   .       .       ■  . 

—  treatment  of  poisoning  by  . 

—  pnalysis  of       .       .  . 

—  in  organic  mixtures  . 

—  detection  of  in  the  tissues 
Sugar  poisoned  by  lead  . 
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691 
698 
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Sulphate  of  magnesia    .       .  268 

—  of  indigo  .       .       .  .199 

—  of  potash  ....  266 

—  of  copper  ....  441 

—  of  alumina  and  potash      .  269 

—  of  lead     .       .       .  .408 

—  of  zinc      ....  477 

—  of  iron     ....  484 

—  of  strychnia  .  .  .  712 
Sulphide  of  carbon  (vapour)  .  656 

—  of  mercury       .       .       .  395 

—  of  arsenic,  properties  of    .  316 

—  poisoning  by  .  .  .  354 
Sulphides,  alkaline  .  .  51 
Sulphindigotic  acid  .  .199 
Sulphocyanide  of  mercury     .  396 

—  of  potassium  .  .  .629 
Sulphocyanic  acid  .  .  .581 
Sulphomolybdic  acid  .  .  578 
SuLPHUKic  Acid,  elimination 

of        ....  32 

—  symptoms  caused  by  .       .  179 

—  period  of  commencement  .    1 80 

—  acts  of  volition  and  loco- 

motion in  poisoning  by  .  182 

—  remission  and  intermission 

of  symptoms        .  .184 

—  appearances    after  death 

from    .       .       .  .184 

—  chronic  poisoning  by       .  188 

—  absorption  and  elimination 

of        ....  31 

—  fatal  dose  of    .       .  .190 

—  period  of  death        .       .  191 

—  treatment  of     .       .  .192 

—  chemical  analysis  of  .193 

—  tests  for  .       .       .  _     .  194 

—  analysis  i  n  organic  liquid  s  .  195 

—  dialysis  of       .       .  .196 

—  stains  of  on  clothing  .  .198 

—  quantitative  analysis  .  199 
Symptoms,  evidence  from  .  66 
• —  rules  for  observing  .  .  83 
Syncopal  asphyxia .  .  .105 
SjTup  of  poppies  .  .  .  562 
Systemic  action  of  poisons 


45 


Tanghinia  poison  . 
Tanghinia  venenifera 
Tapioca-plant  poisonous 
Tartarated  antimony 
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Tar,  oil  of  .  .       .       .       .  243 

Tartar,  cream  of,  action  .  .263 
Tartar  Emetic,  tolerance  of  .  58 

—  s}-mptoms  and  appearances  457 

—  chemical  analysis     .       .  465 

—  arsenic  detected  in    .  .466 

—  treatment  .  .  .  465 
Tartaric  acid       .       .  .240 

—  poisoning  -with  .  .  241 
Tartarized  antimony  .  .  457 
Tasteless  ague  drop  .  .  341 
Taiuell,  case  of  .  .  .606 
Tax\is  baccata  .  .  .  782 
Tea,  adulteration  of  .  3, 631 
Teething  powders  .  .  .  566 
Tests,  physiological  .  .  164 
Tetanic  convulsions,  natural 

causes  of      .       .  .93 
Tetanus,  large  doses  of  opium 


in        ....  69 

—  symptoms  of    .       .  .94 

—  hysterical  ...  95 
■ —  mistaken  for  poisoning  .  9S 
Thallium,  absorbed,  detection 

of        .       .       .  .21 

—  poisoning  with         .  .491 

—  analysis  .  ,  .  .  492 
Thomas,  case  of  .  .  .185 
Thorn,  case  of  .  .  .142 
Thornapple,  poisoning  by  .  771 
Thiigs,  poisoning  by  the  .  775 
Ticunas  poison  .  .  .  788 
Tieute,  upas  ....  699 


Tin,  poisonoiis  preparations  of  493 
Tinfoil,  patent,  noxious  effects 

of        .       .       .  .430 
Tobacco,  lead  in   .       .       .  429 

—  poisoning  by    .       .       .  803 

—  symptoms        .       .       .  804 

—  appearances     .       .       .  805 

—  fatal  dose         .       .  ,806 


—  chronic  poisoning  by        .  807 

—  effects  of  smoking    .       .  807 

—  analysis   ....  808 

—  smoke,  nicotina  in  .  .  808 
Tolerance  of  poisons  .  .  55 
Traces  of  poison    .       ,  .147 


Trades  subject  to  painters' 

colic     ,       .  .       .  410  . 

Traumatic  tetanus  .  ,     .  93 

Trichina  spiralis  .  .       .  539  | 
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Trichina  spiralis,  where  found  540 

—  reproduction  of        .  .541 

—  symptoms  and  appearances 

caused  by    .       .       .  542 

—  fatal'cases  from        .       .  543 

—  microscopical  detection  of  .  545 
Trichinosis  .  .  .  _  .539 
• —  distinguished  from  irritant 

poisoning     .       .       .  545 
Trismus        .       .       .  .93 

—  nascentium  .  .  .93 
Trisnitrate  of  bismuth  .  .487 
Trommer's  test  .  .  .336 
TruSles,  poisoning  by  .  .686 
Tiilly  V.  Corrie  .  .  81,  454 
Turpentine,  oil  of  .  .  .  658 
Turpeth  mineral  .  .  .  397 
Type-metal  a  cause  of  poison- 
ing     ...       .  411 


Ulceration  of  mucous  mem- 
brane from  poisoning 
and  disease  .  .  .119 
— ^distinguishedfrom  corrosion  120 
Upas  antiar  .  .  .  .791 
Upas  poison  of  Java  .  .  699 
Upas  tieut6  .  .  .  .  699 
Urari  poison  .  .  .  .788 
Urine,  poisons  detected  in  the  23 

—  serpent  poison  in  the        .  40 

—  evidence  from  the  .  .  82 
Uterus,  arsenic  detected  in  the  29 


Vanilla,  alleged  poisoning  by  79 
Vapours  of  arsenic,  alleged 

death  from   .       .  .305 

—  of  nitric  acid,  death  from  .  203 

—  of  ammonia,  effects  of       .  253 

—  of  phosphorus  .       .       .  278 

—  of  mercury,  effects  of .       .  560 

—  of  prussic  acid  .  .  .586 
Veal,  noxious  .  .  •  537 
Vegetable  irritants  .  .  494 
Vegetable  acids  .  .  .  223 
Venom  of  serpents  .  .  16 
Venomous  serpents  .  .  8 
Veratria,  poisonous  effects  of  517 

—  mistakes  respecting  .  .  618^ 
Vcratrum  album    .       .  .516^ 
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Verdigris  .... 
Vermilion,  eifects  of 
Vormin-killers 
Viburnum  opulus  . 
Vinum  antimonii  . 

—  opii 

Viscera,  removal  of,  in  the  dead 
body    .       .       .  _ 

—  cautions  respecting  the  pre- 

servation of 
Viscum  album 
Vitriol,  oil  of 

—  blue,  poisoning  by  . 

—  white       .    •  . 

—  green  .... 
Vitriolic  acid 

Volatile   poisons,  absorption 
and  elimination  of 

—  changes  in  .  .  . 
Vomited  matters,  detection  of 

poison  in      .       .  . 
Vyse,  Reg.  v.        .       .  .' 
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Waineright  v.  Bland 
Wall-papers,  poisonous 
Walsh,  case  of      .       .  . 
Warner,  Dr.,  case  of     .  '. 
Wasp,  poison  of  the  . 
Water   of  wells  accidentally 
poisoned 

—  poisoned  by  lead      .  433 

—  by  arsenic 

Water,  bitter-almond,  poison- 

ingby 
Water-hemlock 

—  fine-leaved 
Welch,  case  of  ... 
Well-water,  poisoned  . 
Wharton,  Mrs.,  case  of  . 
Whisky,  poisoning  by  . 
White,  lieg.  v. 
White  hellebore  . 
White  lead  . 

White  precipitate,  poisoning  by  390 

—  analysis  of  .  .  .  393 
White  vitriol  or  copperas  .  476 
Wild  mustard       .       .       .  go5 
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414 
81 
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.  737 
.  744 
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.  81 
101,  468 
.  632 
.  523 
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Williams,  Queen  v. 
Wilson,  Catherine,  Eeg. 
Wilson,  C,  Reg.  v. . 
Wilson  V.  Newberry 
Windsor,  Reg.  v.  . 
Wine  poisoned  by  arsen 

—  by  lead  shot  "  . 

—  by  spurious  tin-foil 
Wine,  antimonial  . 
Wine  of  opium 
Winslow,  Reg.  v.  . 
Wolfsbane,  poisoning  by 
Wood-naphtha  ,    , . 
Wood-sorrel,  salt  of 
Wood-spirit  . 
Wood-tar 
Woody  nightshade 
Wooler,  case  of 


27,  335 
.  159 
.  512 
.  784 
.  132 

407,  427 
.  431 
.  457 
.  567 
.  113 
.  747 
.  659 
.  260 
.  659 
.  243 
.  676 
56,  112,  333 


Woorara  poison  (see  Curara)  .  788 

Worm-lozenges     .       .       .  357 

Worms,  poisons  found  in      .  129 

—  perforations  of  the  intestines 

....  128 

— alleged  death  from,  or  poison  130 

Wormseed     ....  682 

Wormwood,  poisoning  by      .  681 

Wounds,  poisoned        .       .  6 

—  entrance  of  poisons  by      .  8 

—  action  of  arsenic  through  .  9 
Woiu'ali  poison  .  .  .  788 
Wren,  Reg.  v.       .       ,       .  696 


Yellow  arsenic  .  .  .  354 
Yellow  jasmine  .  .  .  506 
Yellow,  King's,  alleged  poison- 
ing by-.  •.  .  .355 
Yellow  sulphate  of  mercury  .  597 
Yew-berries  and  leaves,  poi- 
soning by     ^        .       .  782 


Zinc,  sulphate  of .       .       .  476 

—  chloride  of       .       .       .  47s 

—  S3'mptoms  and  appearances  480 

—  analysis  ■ .       .       ,  .483 

—  carbonate  of     .       .  .483 
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